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98 Human Secreted Proteins 
Field of the Invention 
This invention relates to newly identified polynucleotides and the polypeptides 
encoded by these polynucleotides, uses of such polynucleotides and polypeptides, and 
their production. 

Background of the Invention 

Unlike bacterium, which exist as a single compartment surrounded by a 
membrane, human cells and other eucaryotes are subdivided by membranes into many 
functionally distinct compartments. Each membrane -bounded compartment, or 
organelle, contains different proteins essential for the function of the organelle. The '. 
cell uses "sorting signals." which ure amino acid motifs located within the protein, to 
target proteins to particular cellular organelles. 

One type of^oftjing signal, called a signal sequence, a signal peptide, or a 
leader sequence, directs a class of proteins to an organelle called the endoplasmic 
reticulum (ER). The ER separates the membrane-bounded proteins from all other 
types of proteins. Once localized to the ER, both groups of proteins can be further 
directed to another organelle called the Golgi apparatus. Here, the Golgi distributes 
the proteins to vesicles, including secretory vesicles, the cell membrane, lysosomcs, 
and the other organelles. 

Proteins targeted to the ER by a signal sequence can be released into the 
extracellular space as a secreted protein. For example, vesicles containing secreted 
proteins can fuse with the cell membrane and release their contents into the 
extracellular space - a process called exocyloMs. Exocytosis can occur constitutively 
or after receipt of a triggering signal. In the latter case, the proteins are stored in 
secretory vesicles (or secretory granules) until exocytosis is triggered. Similarly, 
proteins residing on the cell membrane can also be secreted into the extracellular 
space by proteolytic cleavage of a "linker" holding the protein to the membrane. 

Despite the great progress made in recent years, only a small number of genes 
encoding human secreted proteins have been identified. These secreted proteins 
include the commercially valuable human insulin, interferon. Factor VIII, human 
grow ill hormone, tissue plasminogen activator, and erythropoeitin. Thus, in light of 
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the pervasive role of secreted proteins in human physiology, a need exists for 
identifying and characterizing novel human secreted proteins and the genes that 
encode them. This knowledge will allow one to detect, to treat, and to prevent 
medical disorders by using secreted proteins or the genes that encode them. 

Summary of the Invention 

The present invention relates to novel polynucleotides and the encoded 
polypeptides. Moreover, the present invention relates to vectors, host cells, 
antibodies, and recombinant methods for producing the polypeptides and 
polynucleotides. Also provided are diagnostic methods for detecting disorders related 
to the polypeptides, and therapeutic methods for treating such disorders. Toe 
invention further relates to screening methods for identifying binding partners of the 
polypeptides. 

Detailed Description 

Definitions 

The following definitions are provided to facilitate understanding of certain 
terms used throughout this specification. 

In the present invention, "isolated" refers to material removed from its original 
environment (e.g., the natural environment if it is naturally occurring), and thus is 
altered "by the hand of man" from its natural state. For example, an isolated 
polynucleotide could be part of a vector or a composition of matter, or could be 
contained within a cell, and still be "isolated" because that vector, composition of 
matter, or particular cell is not the original environment of the polynucleotide. 

In the present invention, a "secreted" protein refers to those proteins capable 
of being directed to the ER, secretory vesicles, or the extracellular space as a result of 
a signal sequence, as well as those proteins released into the extracellular space 
without necessarily containing a signal sequence. If the secreted protein is released 
into the extracellular space, the secreted protein can undergo extracellular processing 
to produce a "mature" protein. Release into the extracellular space can occur by many 
mechanisms, including exocytosis and proteolytic cleavage. 
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In specific embodiments, the polynucleotides of the invention are less than 
300 kb, 200 kb. 100 kb, 50 kb, 15 kb. 10 kb, or 7.5 kb in length. In a further 
embodiment, polynucleotides of the invention comprise at least 15 contiguous 
nucleotides of the coding sequence, but do not comprise all or a portion of any intron. 
In another embodiment, the nucleic acid comprising the coding sequence does not 
contain coding sequences of a genomic flanking gene (i.e., 5' or 3' to the gene in the 
genome). 

As used herein , a "polynucleotide" refers to a molecule having a nucleic acid 
sequence contained in SEQ ID NO:X or the cDNA contained within the clone 
deposited with the ATCC. For example, the polynucleotide can contain the 
nucleotide sequence of the full length cDNA sequence, including the 5' and 3" 
untranslated sequences, the coding region, with or without the signal sequence, the 
secreted protein coding region, as well as fragments, epitopes, domains, and variants 
of the nucleic acid sequence. Moreover, as used herein, a "polypeptide" refers to a 
molecule having the translated amino acid sequence generated from the 
polynucleotide as broadly defined. 

In the present invention, the full length sequence identified as SEQ ID NO:X 
was often generated by overlapping sequences contained in multiple clones (contig 
analysis). A representative clone containing ail or most of the sequence for SEQ ID 
NO:X was deposited with the American Type Culture Collection ("ATCC"). As 
shown in Table 1. each clone is identified by acDNA Clone ID (Identifier) and the 
ATCC Deposit Number. The ATCC is located at 10801 University Boulevard, 
Manassas, Virginia 201 10-2209, USA. The ATCC deposit was made pursuant to the 
terms of the Budapest Treaty on the international recognition of the deposit of 
microorganisms for purposes of patent procedure. 

A "polynucleotide" of the present invention also includes those 
polynucleotides capable of hybridizing, under stringent hybridization conditions, to 
sequences contained in SEQ ID NO:X, the complement thereof, or the cDNA within 
the clone deposited with the ATCC. "Stringent hybridization conditions" refers to an 
overnight incubation at 42° C in a solution comprising 50% formamide. 5x SSC (750 
mM NaCl, 75 mM sodium citrate), 50 mM sodium phosphate (pH 7.6). 5x Denhardt's 
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solution, 10% dextran sulfate, and 20 |ig/mJ denatured, sheared salmon sperm DNA, 
followed by washing the filters in 0. lx SSC at about 65°C. 

Also contemplated are nucleic acid molecules that hybridize to the 
polynucleotides of the present invention at lower stringency hybridization conditions. 
Changes in the stringency of hybridization and signal detection are primarily 
accomplished through the manipulation of forraamide concentration (lower 
percentages of formamide result in lowered stringency); salt conditions, or 
temperature. For example, lower stringency conditions include an overnight 
incubation at 37°C in a solution comprising 6X SSPE (20X SSPE = 3M NaCl; fUM 
NaH 2 P0 4 ; 0.02M EDTA, pH 7.4). 0.5% SDS. 30% formamide, 100 ug/ml salmon . 
sperm blocking DNA; followed by washes at 50°C with IXSSPE, 0.1% SDS. In 
addition, to achieve even lower stringency, washes performed following stringent 
hybridization can be done at higher salt concentrations (e.g. 5X SSC). 

Note that variations in the above conditions may be accomplished through the 
inclusion and/or substitution of alternate blocking reagents used to suppress 
background in hybridization experiments. Typical blocking reagents include 
Denhardt's reagent, BLOTTO, heparin, denatured salmon sperm DNA, and 
commercially available proprietary formulations. The inclusion of specific blocking 
reagents may require modification of the hybridization conditions described above, 
due to problems with compatibility. 

Of course, a polynucleotide which hybridizes only to polyA+ sequences (such 
as any 3' terminal polyA+ tract of a cDNA shown in the sequence listing), or to a 
complementary stretch of T (or U) residues, would not be included in the definition of 
"polynucleotide," since such a polynucleotide would hybridize to any nucleic acid 
molecule containing a poly (A) stretch or the complement thereof (e.g., practically 
any double-stranded cDNA clone). 

The polynucleotide of the present invention can be composed of any 
polyribonucleotide or polydeoxribonucleotide, which may be unmodified RNA or 
DNA or modified RNA or DNA. For example, polynucleotides can be composed of 
single- and double-stranded DNA, DNA that is a mixture of single- and double- 
stranded regions, single- and double-stranded RNA, and RNA that is mixture of 
single- and double-stranded regions, hybrid molecules comprising DNA and RNA 
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that may be single -stranded or, more typically, double -stranded or a mixture of single- 
and double-stranded regions. In addition, the polynucleotide can be composed of 
triple-stranded regions comprising RNA or DNA or both RNA and DNA. A 
polynucleotide may also contain one or more modified bases or DNA or RNA 
backbones modified for stability or for other reasons. "Modified" bases include, for 
example, triiylated bases and unusual bases such as inosine. A variety of 
modifications can be made to DNA and RNA; thus, "polynucleotide" embraces 
chemically, enzymatically, or metabolicaily modified forms. 

The polypeptide of the present invention can be composed of amino acids 
joined to each other by peptide bonds or modified peptide bonds, i.e., peptide 
isosteres. and may contain amino acids other than the 20 gene-encoded amino acids- 
The polypeptides may be modified by either natural processes, such as 
posttranslational processing, or by chemical modification techniques which are well 
known in the an. Such modifications are well described in basic texts and in more 
detailed monographs, as well as in a voluminous research literature. Modifications 
can occur anywhere in a polypeptide, including the peptide backbone, the amino acid 
side-chains and the amino or carboxyl termini, [t will be appreciated that the same 
type of modification may be present in the same or varying degrees at several sites in 
a given polypeptide. Also, a given polypeptide may contain many types of 
modifications. Polypeptides may be branched , for example, as a result of 
ubiquitination, and they may be cyclic, with or without branching. Cyclic, branched, 
and branched cyclic polypeptides may result from posttranslation natural processes or 
may be made by synthetic methods. Modifications include acetylation. acylation, 
ADP-ribosyiation, amidation. covalent attachment of flavin, covalent attachment of a 
heme moiety, covalent attachment of a nucleotide or nucleotide derivative, covalent 
attachment of a lipid or lipid derivative, covalent attachment of phosphotidylinositol, 
cross-linking, cyclization, disulfide bond formation, demeihylation, formation of 
covalent cross-links, formation of cysteine, formation of pyroglutamate, formylation. 
gamma-caxboxylation, glycosylation, GPI anchor formation, hydroxyiation, 
iodination, methylation, myristoylaiion, oxidation, pegylation, proteolytic processing, 
phosphorylation, prcnylation. racemization, sclenoylation, sulfation, transfer-RNA 
mediated addition of amino acids to proteins such as arginylation. and ubiquitination. 
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(See, for instance, PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES, 
2nd Ed., T. E. Creighton, W. H. Freeman and Company, New York (1993); 
POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS, B. C. 
Johnson. Ed., Academic Press. New York, pgs. 1-12 (1983): Seifteret ah, Meth 
Enzymol 182:626-646 ( 1990); Rattan et aj., Ann NY Acad Sci 663:48-62 (1992).) 

"SEQ ID NO:X" refers to a polynucleotide sequence while "SEQ ID NO:Y" 
refers to a polypeptide sequence, both sequences identified by an integer specified in 
Table I. 

"A polypeptide having biological activity" refers to polypeptides exhibiting 
activity similar, but not necessarily identical to, an activity of a polypeptide of the 
present invention, including mature forms, as measured in a particular biological 
assay, with or without dose dependency. In the case where dose dependency docs 
exist, it need not be identical to that of the polypeptide, but rather substantially similar 
to the dose-dependence in a given activity as compared to the polypeptide of the 
present invention (i.e., the candidate polypeptide will exhibit greater activity or not 
more than about 25 -fold less and. preferably, not more than about tenfold less 
activity, and most preferably, not more than about three- fold less activity relative to 
the polypeptide of the present ip.ventioc.) 

Polynucle otides and Polypeptides of the Invention 

FEATURES OF PROTEIN ENCODED BY GENE NO: 1 

The translation product of this gene is a human glycoprotein-associated amino 
acid transporter (See, e.g., Genbank Accession No. emblCAA 10198. II (AJ 1307 18); 
all references available through this accession are hereby incorporated by reference 
herein). Amino acid transport across cellular membranes is mediated by multiple 
transporters with overlapping specificities. The transport system L, which mediates 
Na+-indcpcndent exchange of large neutral amino acids, consists of a novel amino 
acid permease-related protein (LAT1 or AmAT-L-lc) which for surface expression 
and function requires formation of disiilftde-linked heterodimers with the 
glycosylated heavy chain of the h4F2/CD98 surface antigen. h4F2hc also associates 
with other mammalian light chains, e.g. y+LATl from mouse and human which are 
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approximately 48% identical with LAT1 and thus belong to the same family of 
gJycoprote in -associated amino acid transporters. 

The novel heterodimers form exchangers which mediate the cellular efflux of 
cationic amino acids and the Na+-dependent uptake of large neutraJ amino acids. 
7"iese transport characteristics and kinetic and pharmacological fingerprints identify 
them as y+L-typc transport systems. mRNA encoding my+LATl is detectable in most 
adult tissues and expressed at high levels in kidney cortex and intestine. This indicates 
that the y+LATl-4F2hc heterodirner, besides participating in amino acid 
uptake/secretion in many cell types, is the basolatcrai amino acid exchanger involved 
in transepithelial reabsorption of cationic amino acids; hence, its defect might be the 
cause of the human genetic disease lysinuric protein intolerance. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
14. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 14. 

Preferred polypeptides comprise the following amino acid sequence: 
LALYSALFSYSGWDTLN (SEQ ID NO. 237), VTEEIKNPERNLPL (SEQ ID NO: 
238), IGISMPI VT (SEQ ID NO: 239), IYILTNVAYYTVL (SEQ ID NO: 240), SDA 
VAVTFADQ (SEQ ID NO: 241), VALSCFGGLNASI (SEQ ID NO: 242), SRLFFV 
GSREGHLPD (SEQ (D NO: 243), SFSYWFFVGI.S (SEQ ID NO: 244), VGQLYLR 
WKEP (SEQ ID NO: 245), RPRPLKLSVFFPIVFC (SEQ ID NO: 246). DTINSLIGI 
(SEQ ID NO: 247), LLAAACICLLTFINCAYVKWGTLVQDIFTYAKVLALIAVl 
VAGIVRLGQGASTHFENSFEGSSFAVGDIALALYSALFSYSGWDTLNYVTEEI 
KNPERNLPLS1GISMPIVTIIYILTOVAYYTVLDMRDILASDAVAVTFADQIFGIF 
NWIIPL^VALSCFGGUvJASIVAASRLFTVGSREGHLPDAICMIHVERFTPVPSLL 
™GlMALm-CVEDIFQLINYYSFSY^FFVGl^IVGQLYLRWK£PDRPRPLKLS 
VFFPIVFCLCTIPLVAVPLYSD'nNSLIGlAIALSGLPFYFLIIRVPEHKRPLYLRRI 
VGSATRYLQVLCMSVAAEMDLEDGGEMPKQRDPKSN (SEQ ID NO: 249) 
and/or ATALPPKIVGSATRYLQVXCMSVAAEMDLEDGGEMPKQRDPKSN 
(SEQ ID NO: 248). Polynucleotides encoding these polypeptides are also provided. 

Contact of cells with supernatant expressing the product of this gene has been 
shown to increase the permeability of the plasma membrane of THP-I monocyte cells 
to calcium. Thus, it is likeiy that the product of this gene is involved in a signal 
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transduction pathway that is initiated when the product binds a receptor on the surface 
of the plasma membrane of both THP-I monocytes, in addition to other cell-lines or 
tissue ceil types. Thus, polynucleotides and polypeptides have uses which include, but 
are noi limited to, activating monocytes. 

This gene is expressed primarily in endothelial cells and brain, and. to a lesser 
extent, in a wide variety of human tissues. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, disorders of the neural or gastrointcsinaJ systems. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissuc(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the circulation 
system or cenrxal nervous system, expression of this gene at significantly higher or 
lower levels is routinely detected in certain tissues or cell types (e.g., neural, 
gastrointestinal, cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, 
plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample taken 
from an individual having such a disorder, relative to the standard gene expression 
level, i.e., the expression level in healthy tissue or bodily fluid from an individual not 
having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 124 as residues: Glu- 102 to Asn- 1 1 0, Arg-256 to 
Leu-266, Pro-3 16 to Trp-328, Pro-3 3 1 to Arg-336, Met-350 to GIy-358. 
Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in brain combined with its homology to a amino acid 
transporter and biological activity of increasing ion flux in monocytes indicates 
polynucleotides and polypeptides corresponding to this gene are useful for the 
detection, treatment, and/or prevention of neurodegenerative disease states, behavioral 
disorders, or inflammatory conditions. Representative uses are described in the 
"Regeneration" and "Hyperproliferative Disorders" sections below, in Example 1 1, 
15, and 18, and elsewhere herein. Briefly, the uses include, but are not limited to the 
detection, treatment, and/or prevention of Alzheimer's Disease, Parkinson's Disease, 



WO 00/06698 



9 



PCTYUS99/17130 



Huntington's Disease. Toureue Syndrome, meningitis, encephalitis, demyclinating 
diseases, peripheral neuropathies, neoplasia, trauma, congeniial malformations, spina] 
cord injuries, ischemia and infarction, aneurysms, hemorrhages, schizophrenia, 
mania, dementia, paranoia, obsessive compulsive disorder, depression, panic disorder, 
learning disabilities, ALS, psychoses, autism, and altered behaviors, including 
disorders in feeding, sleep patterns, balance, and perception. In addition, elevated 
expression of this gene product in regions of the brain indicates it plays a role in 
normal neural function. 

Potentially, this gene product is involved in synapse formation, 
neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. Furthermore, the protein may also be used to determine biological activity, 
to raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to 
identify agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as. antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:l 1 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1550 of SEQ ID NO: 1 1 , b is an 
integer of 15 to 1564, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:l 1, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 2 

The gene encoding the disclosed cDNA is believed to reside on the X 

chromosome. Accordingly, polynucleotides related to this invention are useful as a 

marker in linkage analysis for the X chromosome. 

Preferred polypeptides of the invention comprise the following amino acid 

sequence: 



WO 00/06698 



10 



PCT/US99/17U0 



A.\RGSGVRDPUEEAVCPFSDLQL[IAGRTTALFKAVRQGHLSLQRLLLSFVCL 
CPAPRGGAYRGRQASLSCGGLHPVRASRLLCLPKQAWAMAGAPPPVSLPPCS 
LISDCC ASNQRDS VG (SEQ ID NO: 250). Polynucleotides encoding these 
polypeptides are also provided. 

This gene is expressed primarily in cord blood cells, and. to u lesser extent, in 
frontal lobe of the brain. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, developmental, reproductive, hematopoietic or neural disorders. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissuc(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
immune and central nervous systems, expression of this gene at significantly higher or 
lower levels is routinely detected in certain tissues or cell types (e.g., immune, 
developmental, or cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
amniotic fluid, serum, plasma, urine, synovial fluid and spinal fluid) or another tissue 
or cell sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 125 as residues: His-56 to Gln-65, Leu-80 to Ile-85. 
Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in cord blood cells indicates polynucleotides and 
polypeptides corresponding to this gene are useful for the treatment and diagnosis of 
hematopoietic related disorders such as anemia, pancytopenia, leukopenia, 
thrombocytopenia or leukemia since stromal cells are important in the production of 
cells of hematopoietic lineages. Representative uses are described in the "Immune 
Activity" and "infectious disease" sections below, in Example 11. 13. 14. 16, 18, 19, 
20. and 27, and elsewhere herein. Briefly, the uses include bone marrow cell ex -vivo 
culture, bone marrow transplantation, bone marrow reconstitution, radiotherapy or 
chemotherapy of neoplasia. 



WO 00/06698 



11 



PCT/US99/17130 



The gene product may also be involved in lymphopoiesis, therefore, it can be 
used in immune disorders such as infection, inflammation, allergy, immunodeficiency 
etc. In addition, this gene product may have commercial utility in the expansion of 
stem cells and committed progenitors of various blood lineages, and in the 
differentiation and/or proliferation of various cell types. Alternatively, 
polynucleotides and polypeptides corresponding to this gene are useful for the 
diagnosis and treatment of cancer and other proliferative disorders. Expression within 
embryonic tissue and other cellular sources marked by proliferating ceils indicates 
that this protein may play a role in the regulation of cellular division. Similarly, 
embryonic development also involves decisions involving cell differentiation and/or 
apoptosis in pattern formation. Thus, this protein may also be involved in apoptosis or 
tissue differentiation and could again be useful in cancer therapy. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as. 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 12 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1743 of SEQ ID NO: 1 2, b is an 
integer of 15 to 1757, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 12, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 3 

This gene is expressed primarily in human T cell lymphomas. 
Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissuc(s) or cell type(s) present in a 
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biological sample and for diagnosis of diseases and conditions which include, bui are 
not limited to, T cell lymphoma, immunodeficiencies, in addition to other immune 
system disorders. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the immune system, expression of this gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(e.g., immune, or cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e.. the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 126 as residues: Met-1 to Phe-10. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in human T cell lymphomas indicates polynucleotides 
and polypeptides corresponding to this gene are useful for the diagnosis and treatment 
of a variety of immune system disorders. Representative uses are described in the 
immune Activity" and "infectious disease" secrions below, in Example 11, 13, 14, 
16, 18, 19, 20, and 27. and elsewhere herein. Briefly, the expression of this gene 
product indicates a role in regulating the proliferation; survival; differentiation; and/or 
activation of hematopoietic cell lineages, including blood stem cells. This gene 
product is involved in the regulation of cytokine production, antigen presentation, or 
other processes suggesting a usefulness in the treatment of cancer (e.g., by boosting 
immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also used as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatous Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft-versus-host diseases, or autoimmunity 
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disorders, such as autoimmune infertility, lense tissue injury, demyelination, systemic 
lupus erythematosus, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, scleroderma and tissues. Moreover, the protein may represent a secreted 
factor that influences the differentiation or behavior of other blood cells, or that 
recruits hematopoietic cells to sites of injury. In addition, this gene product may have 
commercial utility in the expansion of stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or proliferation of various cell 
types. Furthermore, the protein may also be used to determine biological activity, 
raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify 
agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as. antibodies directed against the protein may show " 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 13 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b T where a is any integer between 1 to 1359 of SEQ ID NO: 13. b is an 
integer of 15 to 1373, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 3, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 4 

The protein product of this clone shares sequence homology with the C- 
teminus of a human N-acetylgiucosamine-phosphate mutase (See. e.g.. Genbank 
Accession No. ghlA AC72409.il (AF102265); ail references available through this 
accession are hereby incorporated by reference herein.) Hofmann, el al. (Eur. J. 
Biochem. 221:741-747 (1994)) studied the N-acctylglucosamine-phosphatc mutase of 
Saccharomyces cerevisiae and showed it to be essential for viability. A S. ccrevisiae 
agml deletion mutant progressed through only approximately five cell cycles to form 
a string' of undivided cells with an abnormal cell morphology resembling 
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glucosamine auxotrophic mutants. Expression of the AGMl gene on a multi-copy 
plasmid led to a significantly increased N-acetylglucosamine-phosphate mutase 
activity. Unlike over-expression or the S. cerevisiae AGMl gene in a 
phosphoglucomutase (pgml delta/pgm2 delta) double deletion mutant which could 
restore phosphoglucomutase activity, over-expression of the PGM2 gene encoding the 
major isoenzyme of phosphoglucomutase did not increase N-acetylglucosamine- 
phosphate- mutase activity and did not resiore growth of agml deletion mutant cells. 
These observations indicate that the different hexosephosphate mulases of S. 
cerevisiae have partially overlapping substrate specificities but, nevertheless, distinct 
physiological functions. The human N-acetylglucosamine-phosphate-mutase is 
expected to share at least some biological activities with the Agm 1 protein. 

Preferred polypeptide fragments of the invention comprise the following 
amino acid sequences: LSKAFLDSPNRLLAVEMNTDHLRLTVPNGIGALKLRXM 
EHYFSQGLSVQLFNDGSKGKLNHLCGADFVKSHQKPPQGMEIKSNERCCSFD 
GDADRTVYYYHDADGHFHLirX3DKIATUSSFLKELLVEIGESLNIGVVQTAYA 
NGSSTRYLEEVMKVPVYCTKTGVFCHLHHKAQEFDIGVYFEANGHGTALFST 
AVEMKIKQSAEQLEDKKRKAAKMLENIIDLFNQAAGDAISDMLVTEAILALK 
GLTVQQWDALYTDLPNRQLKVQVADRRVISTTXAERQAVTPPGLQEAINDL 
VKKYKLSRAFVRPSGTEDVVRVYAEADSQESADHLAHEVSLAVFQLAGGrGE 
RPQPGF (SEQ ID NO: 251), LSKAFLDSPNRLLAVEMNTDHLRLTV (SEQ ID 
NO: 252), PNGIGALKLRXMEHYFSQGLSVQLFNDG (SEQ ID NO: 253), SKGKL 
NHLCGADFVKSHQKPPQGMEIKS (SEQ ID NO: 254), NERCCSFDGDADRIV 
Y YYHDA DGHFHLI (SEQ ID NO: 255), DGDKIATLISSFLKELLVEIGESLNIGV 
(SEQ ID NO: 256), VQT A Y A NGSSTR YLEE VMKVP V YCTKTG (SEQ ID NO: 
257), VKHLH H K AQEFDIG V YFEANGHGTALFS (SEQ ID NO: 258), TAVEMK 
IKQSAEQLEDKKRKAAKMLENI (SEQ ID NO: 259). IDLFNQAAGDAISDM 
LVIEAILALKGLT (SEQ ID NO: 260), VQQWDALYTDLPNRQLKVQVADRR 
VIST (SEQ ID NO: 261), TXAERQAVTPPGLQEAINDLVKKYKLSR (SEQ ID 
NO: 262). AFVRPSGTEDVVRVYAEADSQESA (SEQ ID NO: 263). and/or DH 
LAHEVSLAVFQLAGGIGERPQPGF (SEQ ID NO: 264). Polynucleotides encoding 
these polypeptides arc also provided. 
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The gene encoding the disclosed cDNA is believed to reside on chromosome 
6. Accordingly, polynucleotides related to this invention arc useful as a marker in 
linkage analysis for chromosome 6. 

This gene is expressed primarily in fetal brain, and. to a lesser extent, in a 
wide variety of human tissues. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, developmental disorders, particularly of the central nervous system. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell ' 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
centra] and peripheral nervous system, expression of this gene at significantly higher 
or lower levels is routinely detected in certain tissues or cell types (e.g., neural, or 
cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, 
synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SHQ ID NO: 127 as residues: Asn-36 to Lys-42, Lys-53 to Gln-60, 
Ile-64 to Ala-77, Ala-128 to Tyr- 135, Lys- 1 84 to Ala-199, Leu-245 to Leu-250. 
Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution of N-acetylglucosamine -phosphate mutase in fetal 
brain indicates polynucleotides and polypeptides corresponding to this gene are useful 
for the detection, treatment, and/or prevention of neurodegenerative disease states, 
behavioral disorders, or inflammatory conditions. Representative uses are described in 
the "Regeneration" and "Hypcrproliferative Disorders" sections below, in Example 
II, 15, and 18, and elsewhere herein. Briefly, the uses include, but arc not limited to 
the detection, treatment, and/or prevention of Alzheimer's Disease. Parkinson's 
Disease. Huntington's Disease, Tourette Syndrome, meningitis, encephalitis, 
demyelinating diseases, peripheral neuropathies, neoplasia, trauma, congenital 
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malformations, spinal cord injuries, ischemia and infarction, aneurysms, hemorrhages, 
schizophrenia, mania, dementia, paranoia, obsessive compulsive disorder, depression, 
panic disorder, learning disabilities, ALS, psychoses, autism, and altered behaviors, 
including disorders in feeding, sleep patterns, balance, and perception. In addition, 
e.evatcd expression of this gene product in regions of the brain indicates it plays a 
role in normal neural function. 

Potentially, this gene product is involved in synapse formaiion, 
neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. Furthermore, the protein may also be used to determine biological activiry, 
to raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to 
identify agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 14 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 3726 of SEQ ID NO: 14, b is an 
integer of 15 to 3740, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 14, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 5 

This gene is expressed primarily in human stomach and stomach tumor cells. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, disorders of the gastrointestinal system, particularly cancer or ulcers of 
stomach tissue. Similarly, polypeptides and antibodies directed to these polypeptides 
are useful in providing immunological probes for differential identification of the 
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tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the digestive system, expression of this gene at significantly higher or 
lower levels is routinely detected in certain tissues or cell types (e.g., gastrointestinal, 
or cancerous and wounded tissues) or bodily fluids (e.g., bile, iymph. serum, plasma, 
unne, synovial fluid and spinal fluid) or another tissue or ceil sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

The tissue distribution in tumors of the stomach indicates that polynucleotides 
and polypeptides corresponding to this gene are useful for diagnosis, treatment and 
intervention of these tumors, in addition to other tumors where expression has been 
indicated. Additionally, the protein product of this gene may play a role in the normal 
function of the stomach and/or digestive system. Furthermore, the protein may also be 
used to deiermine biological activity, to raise antibodies, as tissue markers, to isolate 
cognate ligands or receptors, to identify agents that modulate their interactions, in 
addition to its use as a nutritional supplement. Protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker and/or immunotherapy targets 
for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 15 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1 182 of SEQ ID NO: 15, b is an 
integer of 15 to 11 96, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 15, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 6 

Preferred polypeptides of the invention comprise the following amino acid 
sequences: 
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FEIALPRESNITVLIKLGTFTLLAKPCYIV^ 

NHFVIEIQKNIDCM SGPCPFGEVQLQPSTSLLPTLNRTFIWD V KAHKS IGLELQ 
FSIPRLRQIGPGESCPDGVTHSISGRIDATVVR1GTFCSNGTVSRIKM (SEQ TO 
NO: 266). and/or GTRAAPGLGAWGRRSPPSFSPPRPRRPGVMAGLNCGVSIAL 
LGVLLLGAARLPRGAEAFEIALPRESNITVLIKLGTPTLLAKPCYIVISKRHTTM 
LSIKSGERIVrTFSCQSPENHFVIEIQKNIDCMSGPCPFGEVQLQPSTSLLPTLNR 
TFIWDVKAHKSIGLELQFSIPRLRQIGPGESCPDGVTHSISGRIDATVVRIGTFC 
SNGTVSR I KMQFGVKMALHLPWFHPRNVSGFSI ANRSSIKRLQIES VFEGEGS 
ATLMSANYPEGFPEDELMTWQFVVPAHLRASVSFLNFNLSNCERKEERVEYY 
iPGSTTNPEVFKI-EDKQPGNMAGNFNLSLQGCDQDAQSPGQ-RLQFQVLVQH 
PQNESNKIYVVDLSNERAMSLTIEPRPVKOSRKFVPGCFVCLESRTCSSNLTLT 
SGSKHKISFLCDDLTRLWMNVEKP (SEQ ID NO: 265). Polynucleotides encoding 
these polypeptides arc also provided. 

This gene is expressed primarily in placenta, and to a lesser extent in. prostate 
and ovary. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the lissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, male and female infertility, and associated disorders of the 
reproductive system. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the reproductive system, expression of this gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(e.g., reproductive, or cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
amniotic fluid, seminal fluid, serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative 
to the standard gene expression level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 

The tissue distribution of this gene in the prostate, placenta and ovary 
indicates that polynucleotides and polypeptides corresponding to this gene are useful 
for treatment, prevention, and/or diagnosis of male or female infertility, endocrine 
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disorders, fetal deficiencies, ovarian failure, amenorrhea, ovarian cancer, benign 
prostate hyperplasia and prostate cancer. Similarly, the tissue distribution indicates 
that polynucleotides and polypeptides corresponding to this gene are useful for the 
diagnosis and treatment of cancer and other proliferative disorders. Expression within 
placental tissue and other cellular sources marked by proliferating cells indicates that 
this protein may play a role in the regulation of cellular division. Similarly, embryonic 
development also involves decisions involving cell differentiation and/or apoptosis in 
pattern formation. Thus, this protein may also be involved in apoptosis or tissue 
differentiation and could again be useful in cancer therapy. Furthermore, the protein 
may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 16 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2195 of SEQ ID NO: 16. b is an 
integer of 15 to 2209. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 6, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 7 

The translation product of this gene shares homology with the human and rat 
HNK-l sulfotransfcrasc protein (See, e.g., Genbank Accession Nos. gblAAB88l23.ll 
(AF022729) and gil292l306igblAACO47O7. II (AF033827); all references available 
through these accessions are hereby incorporated herein by reference.) Ong E, et al. (J 
Biol Chem. 273(9):5 190-5 (1998)) have characterized the human HNK-1 
sulfotransfcrase, and show that it is involved in the synthesis of the HNK-1 
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carbohydrate epitope which is expressed on various adhesion molecules in the 
nervous system and on immune ceils (e.g., natural killer cells) and is suggested to 
play a role in cell-cell and cell -substratum interactions. Based on the sequence 
similarity, the translation product of this gene is expected to share at least some 
biological activities with HNK-1 sulfotransferase proteins. Such activities are known 
in the art, some of which are described elsewhere herein, or in t for example, Bakker, 
et al., J Biol Chem. 272:29942-6 (1997), incorporated herein by reference. Based on 
sequence similarity between sulfotransferases, a consensus sequence for the active 
site was developed (Ong, et al., supra). The consensus pattern is as follows: 
xxRPDzzzz, where x represents hydrophobic amino acid residues and z represents 
any amino acid residue. Therefore, 

Preferred polypeptides of the invention comprise the following amino acid 
sequences: FVRDPFVRL (SEQ ID NO: 267), FLFVRDPFVRLIS (SEQ ID NO: 
268), FLFVRDPFVRLIS AF (SEQ ID NO: 269). and/or YLHTSFSRPHTGPPLPTPG 
PDRDRELTADSDVDEFLDKFLSAGVKQSDLPRKETEQPPAPGSMEENVRGY 
DWSPRDARRSPDQGRQQAERRSVLRGFCANSSLAFPTKERAFDDIPNSELSHL 
IVDDRHGAIYCYVPKVACTNWKRVMIVLSGSLLHRGAPYRDPLRIPREHVH 
NASAHLTFNKFWRJIYGKLSIUILMKVKLKKYTKFLFVRDPFVRLISArTlSK 
FELENEEFYRKFAVPMLRLYANHTSLPASAREAFRAGLKVSFANFIQYLLDPH 
TEKLAPFNEHWRQVYRLCHPCQ1DYDFVGKLETLDEDAAQLLQLLQVDRQ 
LRFPPSYRNRTASSWEEDWFAKIPLAWRQQLYKLYEADFVLFGYPKPENLL 
RD (SEQ ID NO: 270). Polynucleotides encoding these polypeptides are also 
provided. 

Further preferred are the sulfotransferase active site polypeptides listed above, 
and at least 5, 10, 15. 20, 25 , 30 T 50, or 75 additional contiguous amino acid residues 
of the sequence referenced in Table I for this gene. The additional contiguous amino 
acid residues is N-terminal or C- terminal to the sulfotransferase active site 
polypeptides. Alternatively, the additional contiguous amino acid residues is both N- 
terminal and C-terminal to the sulfotransferase active site polypeptides, wherein the 
total N- and C-terminal contiguous amino acid residues equal the specified number. 
The above preferred polypeptide domains arc characteristic of a signature specific to 
sulfotransferase proteins. The nucleotides sequence of this gene was found 10 be 
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homologous to the human hypoxanthinc guanine phosphoribosyl transferase 2 cDNA 
which is know to be involved in the purine salvage pathway resulting in the 
maimainance of homeostatic levels of uric acid (See Genbank Accession No.T30127). 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
7. Accordingly, polynucleotides related to this invention arc useful as a marker in 
linkage analysis for chromosome 7. 

This gene is expressed to a very high level in UL-60 myelogenous leukemia 
cell lines, and to a lesser extent, in most cell types of the immune system. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, bur are 
not limited to, immune,, myelopoiesis, and metabolic disorders. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the immune and 
hematopoietic systems, expression of this gene at significantly higher or lower levels 
is routinely detected in certain tissues or cell types (e.g., immune, metabolic, or 
cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, 
synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 130 as residues: Ser-39 to Gly-46, Leu-49 to Ala-62, 
Lys-79 to Ala-93, Gly-95 to Asp-105, Ser-107 to Val-127, Gly-193 to Leu-200, Lys- 
218 to Ser-227, Lys-234 to Thr-239, Pro-366 to Asp-379. Pro-406 to Asp-414. 
Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in HL-60 myelogenous leukemia cell lines and 
homology to HNK-l sulfotransferase proteins indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the diagnosis, prevention 
and/or treatment of a variety of immune system disorders, including but not limited 
to, those involving the HNK- 1 carbohydrate epitope, (e.g. HNK-1 as an auto-antigen 
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in peripheral demyelinative neuropathy). Representative uses are described in the 
"Immune Activity " and "infectious disease" sections below, in Example 1 1, 13, 14, 
16. 18, 19, 20, and 27, and elsewhere herein. Briefly , expression of this gene product 
in tonsils indicates a role in regulating the proliferation; survival: differentiation; 
and/or activation of hematopoietic cell lineages, including blood stem cells. This gene 
product is involved in the regulation of cytokine production, antigen presentation, or 
other processes suggesting a usefulness in the treatment of cancer (e.g., by boosting 
immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also used as an agent for 
immunological disorders inc lading arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatous Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft-versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyelination, systemic 
lupus erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, scleroderma and tissues. Moreover, the protein may represent a secreted 
factor that influences the differentiation or behavior of other blood cells, or that 
recruits hematopoietic cells to sites of injury. In addition, this gene product may have 
commercial utility in the expansion of stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or proliferation of various cell 
types. Alternatively, the homology to a conserved purine metabolism protein may 
suggest that polynucleotides and polypeptides corresponding to this gene are useful 
for the diagnosis, prevention, auuVor treatment of various metabolic disorders such as 
Tay-Sach's Disease, phenylkenonuna, galactosemia, porphyrias, Hurler's syndrome, 
and various urogenital disorders related to metabolic conditions, particularly Lesch- 
Nyhan syndrome. Furthermore, the protein may also be used to deteruuae biological 
activity, to raise antibodies, as tissue markers, to isolate cognate ligands or receptors, 
to identify agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 



WO 00/06698 



23 



PCI7US99/17130 



Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 17 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1760 of SEQ ID NO: 17 ? b is an 
integer of 15 to 1774, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 17, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 8 

When tested against Jurkat T-cell lines, supernatants removed from cells 
containing this gene activated the gamma activating sequence (GAS) promoter 
element. GAS is a promoter element found upstream of many genes which are 
involved in the Jak-STAT pathway, a large, signal transduction pathway involved in 
the differentiation and proliferation of cells. Therefore, activation of the Jak-STAT 
pathway, reflected by the binding of the GAS element, can be used to indicate 
proteins involved in the proliferation and differentiation of cells. Thus, it is likely that 
this gene activates T-cells through the Jak-STAT signal transduction pathway. 

In a specific embodiment, polypeptides comprising the amino acid sequence 
of the open reading frame upstream of the predicted signal peptide are contemplated 
by the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: KLVRLQVPVRNSRVDPRVRSKIGSRRWMLQLI 
MQLGSVLLTRCPFWGCFSQLMLYAERAEARRKPDIPVPYLYFDMGAAVLCA 
SFMSFGVKRRWFALGAALQLAISTYAAYIGGYVHYGDWLKVRMYSRTVAII 
GGFLVLASGAGELYRRKPRSRSLQSTGQVFLGIYLICVAYSLQHSKEDRLA 
YLNHLPGGELMIQLFFVLYGILALAFLSGYYVTLAAQILAVLLPPVMLLIDG 
NVAYWHNTRRVEFWNQMKLLGESVGIFGTAVILATDG (SEQ ID NO: 271). 

A preferred polypeptide fragment of the invention comprises the following 
amino acid sequence: MQLGS VLLTRCPFWGCFSQLMLYAERAEARRKPDIPVP 
YLYFDMGAAVLCASFMSFGVKRRWTALGAALQLAISTYAAYIGGYVHYGD 
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WLKVRMYSRTVADGGFLVLASGAGELYRRKPRSRSLQSTGQVFLGIYLICVA 
YSLQHSKEDRLAYLNHLPGGELMIQLFFVLYGILAPGLSVRLLRDPRCPDPGC 
TAAPCHAAH (SEQ ID NO: 272). Polynucleotides encoding these polypeptides are 
also provided. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
17. Accordingly , polynucleotides related lo this invention are useful as a marker in 
linkage analysis for chromosome 17. 

This gene is expressed primarily in endometrial tumors, and to a lesser extent, 
in T-cells, pituitary and to a certain extent in most cell types. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type<s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, female reproductive, immune, or endocrine disorders. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the reproductive 
and/or immune systems expression of this gene at significantly higher or lower levels 
is routinely detected in certain tissues or cell types (e.g.. immune, reproductive, or 
canceroas and wounded tissues) or bodily fluids (e.g., amniotic fluid, lymph, serum, 
plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample taken 
from an individual having such a disorder, relative lo the standard gene expression 
level, i.e., the expression level in healthy tissue or bodily fluid from an individual not 
having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 1 3 1 as residues: Ala-27 to Asp-34, Tyr- 1 16 to Leu- 
125. Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution predominantly in the endometrium indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for the 
detection, treatment, and/or prevention of a range of immune and/or reproductive 
disorders including endometriosis, endometritis, and endometrioma. Similarly, the 
tissue distribution in T-cells and the ability of supernatants expressing this gene to 
stimulate the GAS promoter element in T-cells indicates polynucleotides and 
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polypeptides corresponding to this gene are useful for the diagnosis and treatment of a 
variety of immune system disorders. Representative uses are described in the 
"Immune Activity" and "infectious disease" sections beiow, in Example 1 1, 13. 14, 
16, 18, 19, 20, and 27. and elsewhere herein. Briefly, the expression of this gene 
product indicates a role in regulating the proliferation; survival: differentiation; and/or 
activation of hematopoietic cell lineage^ including blood stem cells. This gene 
product is involved in the regulation of cytokine production, antigen presentation, or 
other processes suggesting a usefulness in the treatment of cancer (e.g., by boosting 
immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also used as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatous Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-celJ mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host- vers us-graft and graft-versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, dernyelination, systemic 
lupus erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, scleroderma and tissues. Moreover, the protein may represent a secreted 
factor that influences the differentiation or behavior of other blood cells, or that 
recruits hematopoietic cells to sites of injury. In addition, this gene product may have 
commercial utility in ihe expansion of stem cells and committed progenitors of 
various blood lineages, and in the differentiation andVor proliferation of various cell 
types. Alternatively, the tissue distribution in pituitary indicates polynucleotides and 
polypeptides corresponding to this gene are useful for the detection, treatment, and/or 
prevention of various endocrine disorders and cancers. Representative uses are 
described in the "Biological Activity", "Hypcrproliferative Disorders", and "Binding 
Activity" sections below, in Example 1 1, 17, 18, 19, 20 and 27. and elsewhere herein. 
Briefly, the protein can be used for the detection, treatment, and/or prevention of the 
Addison's Disease. Cushing's Syndrome, and disorders and/or cancers of the pancreas 
(e.g., diabetes mellitus), adrenal cortex, ovaries, pituitary (e.g., hyper-, 
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hypopituitarism), thyroid (e.g.. hyper-, hypothyroidism), parathyroid (e.g., hypcr- 
,hypoparathyroidism) : hypothalamus, and testes. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 1 8 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides arc specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
iuniiuia of a-b, where a is any integer between I to 1 660 of SEQ ID NO: 1 8, b is an 
integer of 15 to 1674. where both a and b correspond to the positions of nucleotide ' 
residues shown in SEQ ID NO: 18, and where b is greater than or equal to a -f- 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 9 

Contact of cells with supernatant expressing the product of this gene has been 
shown to increase the permeability of the plasma membrane of the myeloid leukemia 
cell line AML-193 to calcium. Thus, it is likely that the product of this gene is 
involved in a signal transduction pathway that is initiated when the product binds a 
receptor on the surface of the plasma membrane of myeloid leukemia cells, in 
addition to other cell-lines or tissue cell types. Thus, polynucleotides and polypeptides 
have uses which include, but are not limited to, activating myeloid leukemia cells. 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: SNEILLSFPQNYYIQWLNCSLIHGLWNLASLFS 
NLCXFVLMPFAFFFLESfcUbA 

ALU3NDAASMESLYDLVVEFYXPYLYSCISLMGCL1JXLCTPVGLSRMFTVMG 

HLLVKPTILEDLDEQIYIITLEEEALQRRLNGLSSSVEYNIMELEQELENVKTL 

KTKLERRKKASAWERNLVYPAVMVLLL1ETSISVLLVACNILCLLVDETAM 

PKGTRGPGIGNASLSTFGFVGAALEIILrFYKMVSSVVGFYSLRFFGNFTPKKD 

DTTMTKIIGNCVSILVLSSALPVMSRTLGITRFDLLGDFGE^FNVVXGNFYIVLS 

YNLLFAIVTTLCLVRKPTSAVREELFKALGLHKLHLPNTSRDSETAKPSVNGH 
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QKAL fSEQ ID NO; 273). Polynucleotides encoding these polypeptides are also 
provided. 

This gene is expressed primarily in fetai heart, and to a lesser extent, in colon 
and the aduli pulmonary system. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissuc(s) or cell rype(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to. heart, lung and digestive disorders. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell lype(s). For a number of 
disorders of the above tissues or cells, particularly of the cardiovascular, pulmonary • 
and digestive systems, expression of this gene at significantly higher or lower levels is 
routinely detected in certain tissues or cell types (e.g., developmental, cardiovascular, 
or cancerous and wounded tissues) or bodily fluids (e.g., lymph, amniotic fluid, 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 132 as residues: Glu-67 to Asn-74, GIu-88 to Asn-93, 
Lys-95 to Ala-107, Ala-147 to Arg-153, Phe-197 toThr-205, Pro-292 to His-308. 
Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in fetal heart, colon and pulmonary tissues and the 
biological activity in increasing the permeability of the plasma membrane of the 
myeloid leukemia cell line A ML- 193 to calcium, likely indicating that the product of 
this gene is involved in a signal transduction pathway that is initiated when the 
product binds a receptor on the surface of the plasma membrane of myeloid leukemia 
cells, indicates that polynucleotides and polypeptides corresponding to this gene are 
useful for the treatment, prevention, and/or detection of a range of disorders including 
a variety of vascular disorders and conditions, which include, but are not limited to 
miscrovascular disease, vascular leak syndrome, aneurysm, stroke, embolism, 
myocardial infarction, myocarditis, ischemia, thrombosis, coronary artery disease, 
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arteriosclerosis, and/or atherosclerosis; pulmonary edema and embolism, bronchitis 
and/or cystic fibrosis: Crohn's Disease and/or colon cancer. Similarly, the tissue 
distribution indicates that polynucleotides and polypeptides corresponding to this 
gene are useful for the diagnosis and treatment of cancer and other proliferative 
disorders. Expression within embryonic tissue and other cellular sources marked by 
proliferating cells indicates that this protein may play a role in the regulation of 
cellular division. Similarly, embryonic development also involves decisions involving 
cell differentiation and/or apoptosis in pattern formation. Thus this protein may also 
be involved in apoptosis or tissue differentiation and could again be useful in cancer 
therapy. Furthermore, the protein may also be used to determine biological activity, to 
raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify 
agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 19 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invenrion. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention arc one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2004 of SEQ ID NO: 19, b is an 
integer of 15 to 2018. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 19. and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 10 

The protein product of this clone shares sequence homology with the human 
MaxiK channel beta 2 subunit (See, Genbank Accession No. 
gblAAD23380.1IAF099137_l (AF099137); all references available through this 
accession are hereby incorporated herein hy reference), which is believed to be a 
modulatory subunit of the voltage and Ca2+ activated K+ (MaxiK) channel. 
Additionally, this protein shares homology to the human calcium-activated potassium 
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channel beta subunit, which, when combined with its corresponding alpha subunit and 
modulating peptide, are believed to be useful in treating asthma, angina, hypertension, 
incontinence, migraine, irritable bowel syndrome (IBS). The subsequent 
heteromul timer that forms upon combining the alpha, beta, and modulator subunits 
are also thought to be useful in preventing premature labour, preventing and treating 
cerebral ischemia, inducing pain modulation and decreasing neurogenic inflammation 
in a patient (See GeneSeq Accession No. R85306). 

Preferred polypeptides comprise the soluble domain which consists of the 
following amino acid sequence: RS YMQSVWTEESQCTLLNASITETFNCSFSCGP 
DCWKLSQYPCLQVYVNLTSSGEKLLLYHTEETIKINQKCSYTPKCGKNFEESM 
SLVNVVMENFRKYQHFSCYSDPEGNQKSViLTKLYSSNVT.FHSLFWPTCMMA 
GGVAIVAMVKLTQYLSLLCERIQRINR (SEQ ID NO: 274). Polynucleotides 
encoding these polypeptides are also provided. Based on the sequence similarity, the 
translation product of this gene is expected to share at least some biological activities 
with modulatory subunits of voltage and Ca2+ activated K+ channel proteins. Such 
activities are known in the art, some of which are described in Wallner. et ah, PNAS 
96:4137-4142 (1999), incorporated herein by reference. 

This gene is expressed primarily in adrenal gland tumor, and to a lesser extent, 
in Hodgkin's lymphoma. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, endocrine and immune disorders, particularly Hodgkin's Lymphoma. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissuc(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
immune and/or endocrine systems, expression of this gene at significantly higher or 
lower levels is routinely detected in certain tissues or cell types (e.g., immune, 
endocrine, or cancerous and wounded tissues) or bodily fluids (e.g., lymph, scrum, 
plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample taken 
from an individual having such a disorder, relative to the standard gene expression 
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level, i.e., the expression level in healthy tissue or bodily fluid from an individual not 
having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 1 33 as residues: Trp-25 to Gin-30, Pro-50 to Gln-57. 
Pro-93 to GIu-101. Arg- 11 4 to Cys- 121, Scr-123 to Gin- 1 29, lie- 1 77 to Arg- 1 82. 
Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in adrenal gland tumor and it's identification as the 
modulatory subunit of the voltage and Ca2+ activated fC+ (MaxiK) channel indicates 
that polynucleotides and polypeptides corresponding to this gene are useful for the 
detection, treatment, and/or prevention of various endocrine disorders and cancers, 
particularly Addison's Disease. Cushing's Syndrome, and disorders and/or cancers of 
the pancreas (e.g., diabetes mellitus), adrenal cortex, ovaries, pituitary (e.g., hyper-, 
hypopituitarism), thyroid (e.g., hyper-, hypothyroidism), parathyroid (e.g., hyper- 
.hypoparathyroidism), hypothallamus. and testes. Alternatively, expression in 
proliferative immune tissues combined with its homology to a novel human K 
channel indicates that polynucleotides and polypeptides corresponding to this gene 
are useful for the diagnosis and treatment of a variety of immune system disorders. 
Representative uses are described in the "Immune Activity" and "infectious disease" 
sections below, in Example II. 13, 14, 16, 18, 19, 20, and 27, and elsewhere herein. 
Briefly, the expression of this gene product in Hodgkin's lymphoma indicates a role in 
regulating the proliferation; survival: differentiation: and/or activation of 
hematopoietic cell lineages, including blood stem cells. This gene product is involved 
in the regulation of cytokine production, antigen presentation, or other processes 
suggesting a usefulness in the treatment of cancer (e.g., by boosting immune 
responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also used as an agent for 
immunological disorders including arthritis, asduna, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatous Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-gruft and graft-vcrsus-host diseases, or autoimmunity 
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disorders, such as autoimmune infertility, lense tissue injury, demyelination, systemic 
lupus erythematosis, drug induced hemolytic anemia, rheumatoid arthritis. Sjogren's 
Disease, scleroderma and tissues. Moreover, the protein may represent a secreted 
factor that influences the differentiation or behavior of other blood cells, or that 
recruits hematopoietic cells to sites of injury, [n addition, this gene product may have 
commercial utility in the expansion of stem tells and committed progenitors of 
various blood lineages, and in the differentiation and/or proliferation of various cell 
types. Furthermore, the protein may also be used to determine biological activity, 
raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify 
agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SHQ ID NO: 20 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b ; where a is any integer between 1 to 2084 of SEQ ID NO:20, b is an 
integer of 15 to 2098, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:20 ? and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BV GENE NO: 11 

The translation product of tliis gene shares homology with collagen and 
collagen like proteins (See, e.g., Genbank Accession Nos. 
gil2920535lgblAAC39658.il (AF01808I) and gi!2384942lgbl AAD6996l.il 
(AF022985); all references available through these accession numbers are hereby 
incorporated by reference herein). Additionally, it has been determined that this gene 
has homology to the human Kruppel related zinc finger protein (HTF10) which is 
known to be important as a transcription factor, particularly in development (See 
Genebank Accession No.Ll 1672). 
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In a specific embodiment, polypeptides comprising the amino acid sequence 
of the open reading frame upstream of the predicted signal peptide are contemplated 
by the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: AFAHLQLGPMWKLWRAEEGAAALGGALFLLL 
h'ALGVRQLLKQRRPMGFPPGPPGLPFIGNIYSLAASSELPHVYMRKQSQVYG 
EVQPRRAPGREGRQAGPGWPGPSWLDLWPPLGRLVGTSPCAGCPLRDTRFPG 
LEGRS PRRRAPLQGEPRPCR (SEQ ID NO: 275). Polynucleotides encoding these 
polypeptides arc also provided. 

This gene is expressed primarily in human erythroleukemia cell line (HEL), 
serum induced smooth muscle, and to a lesser extent in human 8 week whole embryo. 

Therefore, polynucleotides and polypeptides nf the invention are useful as 
rcagenrs for differential identification of the tissue(s) or cell typc(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, leukemia, musculoskeletal, or developmental disorders. Similarly, 
polypeptides and antibodies directed tq these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the hematopoietic 
system and muscular system, expression of this gene at significantly higher or lower 
levels is routinely detected in certain tissues or cell types (e.g., immune, 
musculoskeletal, or cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
amniotic fluid, serum, plasma, urine, synovial fluid and spinal fluid) or another tissue 
or cell sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 134 as residues: Leu-30 to Gly-38. Arg-67 to Val-72, 
Val-76 to Ala-89, Pro-1 18 to Arg-123, Gly-129 to Ala- 136, Leu- 138 to Arg- 146. 
Polynucleotides encoding said polypeptides arc also provided. 

The tissue distribution in human erythroleukemia cell line (HEL), and serum 
induced smooth muscle, and the shared homology with collagen and collagen like 
proteins indicates that polynucleotides and polypeptides corresponding to this gene 
are useful for disorders of hematopoietic or muscular systems, such as leukemia and 
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muscular dystrophy. Additionally, the shared homology with collagen proteins would 
suggest that this protein may also be important in the diagnosis or treatment of 
various autoimmune disorders (i.e., rheumatoid arthritis, lupus, scleroderma, 
dermatomyositis, etc.), dwarfism, spinal deformation, joint abnormalities, and 
chondrodysplasias (i.e. spondyloepiphyseal dysplasia congenita, familial 
osteoarthritis, Atelosteogcnesis type II, metaphyseal chondrodysplasia type Schmid, 
etc.). 

The secreted protein can also he used to determine biological activity, to raise 
antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify agents 
thai modulate their interactions and as nutritional supplements. It may also have a 
very wide range of biological activities although no evidence for any is provided in 
the specification. Typical of these are cytokine, cell proliferation/differentiation 
modulating activity or induction of other cytokines; 
immunostimulating/immunosuppressaM activities (e.g., for treating human 
immunodeficiency virus infection, cancer, autoimmune diseases and allergy); 
regulation of haematopoiesis (e.g., for treating anaemia or as adjunct to 
chemotherapy); stimulation of growth of bone, cartilage, tendons, ligaments and/or 
nerves (e.g., for treating wounds, stimulation of follicle stimulating hormone (for 
control of fertility); chemotactic and chemokinetic activities (e.g., for treating 
infections, tumours); haemostatic or thrombolytic activity (e.g., for treating 
haemophilia, cardiac infarction etc.); and -inflammatory activity (e.g., for treating 
septic shock, Crohn's Disease); as antimicrobials; for treating psoriasis or other 
hyperproliferative disease; for regulation of metabolism, behaviour, and many others. 
Also contemplated is the use of the corresponding nucleic acid in gene therapy 
procedures. Furthermore, the protein may also be used to determine biological 
activity, to raise antibodies, as tissue markers, to isolate cognate ligands or receptors, 
to identity agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences arc 
related to SEQ ID NO:2 1 and may have been publicly available prior to conception of 
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the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b ; where a is any integer between I to 1732 of SEQ ID NO:21, b is an 
integer of 15 to 1746, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO;21, and where b is greater than or equal toa+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 12 

A preferred polypeptide fragment of the invention comprises the following - 
amino acid sequence: MRVRIGLTLLLCAVLLSLASASSDEEGSQD 
ESLGFQDYFDIR (SEQ ID NO: 276). Polynucleotides encoding these polypeptides 
are also provided. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
8. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 8. 

This gene is expressed primarily in dendritic cells. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immune disorders. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunologicaJ probes for differential 
identification of the tissue(s) or ceil type(s). For a number of disorders of the above 
tissues or cells, particularly of the immune system, expression of this gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(e.g., immune, or cancerous and wounded tissues) or bodily fluids (e.g.. lymph, 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or ceil sample 
taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e.. the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 135 as residues: Ser-22 to Ser-41. Clu-43 to Thr-50. 
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Ser-63 to Leu-68. Ser-71 to Gly-84, Ser-96 to Gly-1 14. Polynucleotides encoding said 
polypeptides are also provided. 

The tissue distribution in dendritic cells indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the diagnosis, prevention, 
and/or treatment of a variety of immune system disorders. Representative uses are 
described in the "Immune Activity" and "infectious disease" sections below, in 
Example II, 13, 14, 16, 18, 19, 20, and 27, and elsewhere herein. Briefly, the 
expression of this gene product indicates a role in regulating the proliferation; 
survival; differentiation; and/or activation of hematopoietic cell lineages, including 
blood stem cells. This gene product is involved in the regulation of cytokine 
production, antigen presentation, or other processes suggesting a usefulness in the 
treatment of cancer (e.g., by boosting immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also used as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatou's Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft-versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyelination, systemic 
lupus erythematosis. drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, scleroderma and tissues. Moreover, the protein may represent a secreted 
factor that influences the differentiation or behavior of other blood cells, or that 
recruits hematopoietic cells to sites of injury. In addition, this gene product may have 
commercial utility in the expansion of stem cells and comuutteU progenitors of 
various blood lineages, and in the differentiation and/or proliferation of various cell 
types. 

The secreted protein can be used to determine biological activity, to raise 
antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify agents 
that modulate their interactions and as nutritional supplements. It may also have a 
very wide range of biological activities although no evidence for any is provided in 
the specification. Typical of these arc cytokine, cell proliferation/differentiation 
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modulating activity or induction of other cytokines; 

immunostimulating/immunosuppresxant activities (e.g., for treating human 
immunodeficiency virus infection, cancer, autoimmune diseases and allergy); 
regulation of haematopoiesis (e.g., for treating anaemia or as adjunct to 
chemotherapy); stimulation of growth of bone, cartilage, tendons, ligaments and/or 
nerves (e.g., for treating wounds, stimulation of follicle stimulating hormone (for 
control of fertility); chemotactic and chemokineLic activities (e.g., for treating 
infections, tumours); haemostatic or thrombolytic activity (e.g.. for treating 
haemophilia, cardiac infarction etc.); anti-inflammatory activity (e.g., for treating 
septic shock, Crohn's Disease); as antimicrobials; for treating psoriasis or other 
hyperproliferative disease; for regulation of metabolism, behaviour, and many others. 
Also contemplated is the use of the corresponding nucleic acid in gene therapy 
procedures. Furthermore, the protein may also be used to determine biological 
activity, raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to 
identify agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as. antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 22 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides arc specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2862 of SEQ ID NO:22, b is an 
integer of 15 to 2876, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ TO NO:22, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 13 

A preferred polypeptide variant of the invention comprises the following 
amino acid sequence: MARGSLRRLLRLLVLGLWLALLRSVAGEQAPGTAPC 
SRGSSWSADLDKCMDCSTSCPLPA ALAHPWGRSEPDLRAGAAFWLFGLE 
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TMPQE REVHHPHRGDRRRGLPSCGADPVTMCPLPAGARPLIIHSSILEPVSAS 
QTRREPSSSNHK GGGGR (SEQ ID NO: 277}. Polynucleotides encoding these 
poJy peptides are also provided. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
16. Accordingly, polynucleotides related to (his invention are useful as a marker in 
linkage analysis for chromosome 16. 

This gene is expressed primarily in tumor growth factor or lipopolysaccharide 
treated bone marrow stroma, epithelioid sarcoma, umbilical vein endothelial cells, and 
to a lesser extent, in other tissues. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but arc 
not limited to, hemaiopoiesis or immune disorders. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the hematopoietic, 
integumentary, or immune systems expression of this gene at significantly higher or 
lower levels is routinely detected in certain tissues or cell types (e.g., hematopoietic, 
immune, or cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, 
plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample taken 
from an individual having such a disorder, relative to the standard gene expression 
level, i.e., the expression level in healthy tissue or bodily fluid from an individual not 
having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 136 as residues: Pro-35 lo Trp-42, Pro-65 to Asp-72, 
Thr-86 to Phe-93, lle-97 to GIu-103. Polynucleotides encoding said polypeptides are 
also provided. 

The tissue distribution in tumor growth factor or lipopolysaccharide treated 
bone marrow stroma, epithelioid sarcoma, and umbilical vein endothelial cells 
indicates that polynucleotides and polypeptides corresponding to this gene arc useful 
for the diagnosis, prevention, and/or treatment of a variety of immune system 
disorders. Representative uses are described in the "Immune Activity" and "infectious 
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disease" sections below, in Example 11, 13, 14, 16, 18, 19, 20. and 27, and elsewhere 
herein. Briefly, the expression of this gene product indicates a role in regulating the 
proliferation: survival; differentiation; and/or activation of hematopoietic cell 
lineages, including blood stem cells. This gene product is involved in the regulation of 
cytokine production, antigen presentation, or other processes suggesting a usefulness 
in the treatment of cancer (e.g., by boosting immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also used as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatous Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft- versus-host diseases, or autoimmunity 
disorders, such us autoimmune infertility, lense tissue injury, demyelination, systemic 
lupus erythematosis. drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, scleroderma and tissues. Moreover, the protein may represent a secreted 
factor that influences the differentiation or behavior of other blood cells, or that 
recruits hematopoietic cells to sites of injury. In addition, this gene product may have 
commercial utility in the expansion of stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or proliferation of various cell 
types. 

The secreted protein can be used to determine biological activity, to raise 
antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify agents 
that modulate their interactions and as nutritional supplements. It may also have a 
very wide range of biological activities although no evidence for any is provided in 
the specification. Typical of these are cytokine, cell proliferation/differentiation 
modulating activity or induction of other cytokines; 
immunostimulating/immunosuppressant activities (e.g., for treating human 
immunodeficiency vims infection, cancer, autoimmune diseases and allergy); 
regulation of haematopoiesis (e.g., tor treating anaemia or as adjunct to 
chemotherapy); stimulation of growth of bone, cartilage, tendons, ligaments and/or 
nerves (e.g., for treating wounds, stimulation of follicle stimulating hormone (for 
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control of fertility); chemotactic and chemokinetic activities (e.g., for treating 
infections, tumours); haemostatic or thrombolytic activity (e.g., for treating 
haemophilia, cardiac infarction etc.); anti-inflammatory activity (e.g., for treating 
septic shock, Crohn's Disease): as antimicrobials; for treating psoriasis or other 
hyperproliferative disease; for regulation of metabolism, behaviour, and many others. 
Also contemplated is the use of the corresponding nucleic acid in gene therapy 
procedures. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:23 and may have been publicly available prior to conception' of 
the present invention. Preferably, such related polynucleotides arc specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1038 of SEQ ID NO:23, b is an 
integer of 15 to 1052, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:23, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 14 

The translation product of this gene shares sequence homology with 
chromaffin granule amine transporter protein which is thought to be important in 
vesicle membrane amine transport, particularly in the neural and endocrine tissue, and 
the human vesicular monoamine transporter hVMATl which is involved in the 
regulation of amine storage in cardiovascular, endocrine, and central nervous system 
function (See, Genbank Accession Nos. gill 3 14290 and gblAAC50472.1l; all 
references available through these accession numbers are hereby incorporated by 
reference herein). Based on these sequence similarities. The translation product of 
this gene is expected to share at least some biological activities with amine transporter 
proteins. Such activities are known in the art, some of which are described in 
Erickson, et ah. PNAS 93:5 166-5171 (1996), and/or Liu. et ah, Cell 70:539-551 
(1992), which are both incorporated herein by reference. 



WO 00/06698 



40 



PCT/i;S99/ni30 



In a specific embodiment, polypeptides comprising the amino acid sequence 
of the open reading frame upstream of the predicted signal peptide are contemplated 
by the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: GTSFLDPTLSLFVLEKFNLPAGYVGLVFLGMAL 
SYAISSPLFGLLSDKRPPLRKWLLVFGNLITAGCYMLLGPVPFLHIKSQLWLL 
VLILVVSGI^AGMSIIPTFPEILSCAHENGFEEGLSTLGLVSGLFSAMWSIGAF 
MGPTLGGF1-YEK1GFEWAAAIQGLWALISGLAMGLFYLLEYSRRKRSKSQNIL 
STFFFRTTLLPNET (SEQ ID NO: 278). Polynucleotides encoding these 
polypeptides are also provided. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
6. Accordingly, polynucleotides related to this invention are useful as a marker in ' 
linkage analysis for chromosome 6. 

This gene is expressed primarily in colon cancer, osteoclastoma, and T-cell 
lymphoma, and to a lesser extent in many tumor or proliferative tissues such as 
endometrial rumor, chondrosarcoma, induced umbilical vein endothelial cells. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, diseases resulting from disorders in small molecule transport (i.e., 
signalling molecules) in afflicted tissues and organs, particularly of the endocrine and 
central nervous systems. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the musculoskeletal, immune, and/or digestive systems 
and cancer expression of this gene at significantly higher or lower levels is routinely 
detected in certain tissues or cell types (e.g., neural, endocrine, or cancerous and 
wounded tissues) or bodily fluids (e.g., bile, lymph, serum, plasma, urine, synovial 
fluid and spinal fluid) or another tissue or cell sample taken from an individual having 
such a disorder, relative to the standard gene expression level, i.e., the expression 
level in healthy tissue or bodily fluid from an individual not having the disorder. 
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Preferred polypeptides of the preseni invention comprise immunogenic 
epitopes shown in SEQ ED NO: 137 as residues: Ser-1 14 to Asn-123, Thr-127 toThr- 
132. Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in colon cancer, osteoclastoma, and T-cell lymphoma 
and homology to amine transporter family members indicates that polynucleotides 
and polypeptides corresponding to this gene are useful for diagnosis and treatment of 
disorders or diseases resulted from small molecule transport in afflicted tissues and 
organs, particularly that of colon, .osteoclast or T-cells. The expression in cancer 
tissues, and shared homology with transporter proteins may also indicate its role in 
anti-cancer drug resistance. Additionaly, the protein can be used to determine 
biological activity, to raise antibodies, as tissue markers, to isolate cognate ligands, to 
identify agents that modulate their interactions and as nutritional supplements. It may 
also have a very wide range of biological activities although no evidence for any is 
provided in the specification. Typical of these are cytokine, cell 
proliferation/differentiation modulating activity or induction of other cytokines; 
immuriostimulating/imrnunosupprcssant activities (e.g. for treating human 
immunodeficiency virus infection, cancer, autoimmune diseases and allergy); 
regulation of haemalopoicsis (e.g. for treating anaemia or as adjunct to 
chemotherapy); stimulation of growth of bone, cartilage, tendons, ligaments and/or 
nerves (e.g. for treating wounds, stimulation of follicle stimulating hormone (for 
control of fertility); chemotactic and chemokinetic activities (e.g. for treating 
infections* tumours); haemostatic or thrombolytic activity (e.g. for treating 
haemophilia, cardiac infarction etc.); anti-inflammatory activity (e.g. for treating 
septic shock, Crohn's Disease); as antimicrobials; for treating psoriasis or other 
hyperprolifcrative disease; or for identifying inhibitors or promoters of the transport 
of toxic molecules to vesicles ; for regulation of metabolism, behaviour, and many 
others. Also contemplated is the use of the corresponding nucleic acid in gene therapy 
procedures. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:24 and may have been publicly available prior to conception of 
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the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b. where a is any integer between 1 to 1 527 of SEQ ID NO:24, b is an 
integer of 15 to 1541 , where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:24, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO; 15 

The translation product of this gene shares sequence homology with the 
human prolyl 4-hydroxylase alpha (II) subunit which is important in catalyzing the 
formation of 4-hydroxyproline in collagens which is essential for the folding of newly 
synthesised collagen polypeptide chains into triple-helical molecules (See Genbank 
Accession No. g"olAAB71339.1l; all references available through this accession are 
hereby incorporated herein by reference). Based on the sequence similarity, the 
translation product of this gene is expected to share at least some biological activities 
with Prolyl 4-hydroxylasc proteins. Such activities are known in the art, some of 
which are described in Annunen, etal., J. Biol. Chem. 272:17342-17348 (1997) 
which is incorporated herein by reference. 

When tested against U937 myeloid and Jurkat T-ccll cell lines, supernatants 
removed from cells containing this gene activated the gamma activating sequence 
(GAS), a promoter element found upstream of many genes which are involved in the 
Jak-STAT pathway. The Jak-STAT pathway is a large, signal transduction pathway 
involved in the differentiation and proliferation of cells. Therefore, activation of the 
Jak-STAT pathway, reflected by the binding of the GAS element, can be used to 
indicate proteins involved in the proliferation and differentiation of cells. Thus, it is 
likely that this gene activates myeloid cells and T-cells through the Jak-STAT signal 
transduction pathway. 

In a specific embodiment, polypeptides comprising the amino acid sequence 
of the open reading frame upstream of the predicted signal peptide are contemplated 
by the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: 
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GTREARLRDLTRFYDKVLSLHEDSTTPVAiNPLLAFn-LKJU.QSDWRNVVHSL 

EASENIRALKDGYEKVEQDLPAFEDLEGAARALMRLQDVYMLNVKCLAR 

GVFQRVTGS.MTDLYSPKRLFSLTGDDCFQVGKVAYDMGDYYHAIPWLEEA 

VSLFRGSYGEWKTEDEASLEDALDHLAFAYFRAGNVSCALSLSREFLLYSPD 

NIGiMARNVLKYERLLAESPNHVVAEAVTQRPNIPHLQTRDTYEGLCQTL 

GSQPTLYQ1PSLYCSYETNSNAYLLLQPIRKEVIHLEPYIALYHDFVSDSEAQ 

IORELAEPWLQRSVVASGEKQLQVEYRISKSAWLKDTVDLKLVTLNHRIAA 

LTGLDVRPPYAEYT.QVVNYGIGGHYEPHFDHATSPSSPLYRMKSGNRVATFM 

IYLSSVEAGGATAFIYANLSVPVVRNAALFWWNLHRSGEGDSDTLHAGCP 

VLVGDKWVANKWIHEYGQEFRRPCSSSPED (SEQ ID NO: 282). Additional, 

Preferred polypeptides comprise the following amino acid sequence: GTREA 
RLRDLTRFYDKVLSLHEDSTTPVANPLLAFTLIKRLQSDWRNVVHSLEASENI 
RALKDGYEKVEQ DLPAFEDLEGAARAL (SEQ ID NO: 279). ALMRLQD (SEQ 
ID NO: 280), and/or VEAGGAT (SEQ ID NO: 281). Polynucleotides 
encoding these polypeptides are also provided. 

This gene is expressed primarily in lymph node breast cancer, colon 
carcinoma, and to a lesser extent in osteoblasts and adipocytes. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, disorders of connective and immune tissues, particularly autoimmune 
disorders. Similarly, polypeptides and antibodies directed to these polypeptides are 
useful in providing immunological probes for differential identification of the 
tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the connective tissues in breast, colon, bone, and fat, expression of this 
gene at significantly higher or lower levels is routinely detected in certain tissues or 
cell types (e.g., immune, connective, or cancerous and wounded tissues) or bodily 
fluids (e.g., lymph, serum, plasma, urine, synovial fluid and spinal fluid) or another 
tissue or cell sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 
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Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 138 as residues: Ser-74 to Ala-84, Gin- 156 to Tyr- 
10 1<51, Tyr- 1 84 to Asn- 1 89, Ser-2 1 8 to fle-223, Pro-299 to Ser-308, His-359 to Thr-368, 

Tyr-390 to Asp-404. Polynucleotides encoding said polypeptides are also provided. 
5 The tissue distribution in lymph node breast cancer and colon carcinoma and 

homology to prolyl 4- hydroxylase alpha (II) subunit indicates that polynucleotides 
15 and polypeptides corresponding to this gene are useful for intervention of connective 

tissue disorders and diseases (e.g. arthritis, trauma, tendonitis, chrondomalacia and 
inflammation), as well as, in the diagnosis or treatment of various autoimmune 
10 disorders such as rheumatoid arthritis, lupus, scleroderma, and dennatomyositis as 
well as dwarfism, spinal deformation, andspecific joint abnormalities as well as 
chondrodysplasias ie. spondyloepiphyseal dysplasia congenita, familial osteoarthritis, 
Atelosteogenesis type II, metaphyseal chondrodysplasia type Schmid. Alternatively, 
25 the tissue distribution within various tissue carcinomas and tumor tissues, and 

15 biological activity re fleeted by the binding and activation of the GAS promoter 
element indicates that polynucleotides and polypeptides corresponding to this gene 
are useful for the diagnosis and treatment of cancer and other proliferative disorders. 

30 

Expression in cellular sources marked by proliferating cells indicates that this 
protein may play a role in the regulation of cellular division. Similarly, embryonic 
20 development also involves decisions involving cell differentiation and/or apoptosis in 

3 5 pattern fonnation. Thus this protein may also be involved in apoptosis or tissue 

differentiation and could again be useful in cancer therapy. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

40 25 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:25 and may have been publicly available prior to conception of 

45 tne present invention. Preferably, such related polynucleotides are specifically 

excluded from the scope of the present invention. To list every related sequence is 
30 cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 

50 formula of a-b, where a is any integer between 1 to 2065 of SEQ ID NO: 25. b is an 
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integer of 15 to 2079. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ED NO:25, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 16 

In an additional embodiment, polypeptides comprising the amino acid 
sequence of the open reading frame upstream of the predicted signal peptide are 
contemplated by the present invention. Specifically, polypeptides of the invention 
comprise the following amino acid sequence: IQPSHAALLHCRSTFRKTECLDPW 
WVRRQLLGMAGIGGLQKMKAPHTGVLHLGS 
SGCMSTVRVv^NSN^ 

AGEAGSWGY (SEQ ID NO: 283). Polynucleotides encoding these polypeptides are 
also provided. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
20. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 20. 

This gene is expressed primarily in fetal liver, and, to a lesser extent, in a 
variety of fetal and other tissues and eel! types. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to r liver disorders and cancers (e.g., hepatoblastoma, hepatitis, liver 
metabolic diseases and conditions that are attributable to the differentiation of 
hepatocyte progenitor cells). Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the liver, expression of this gene at significantly higher 
or lower levels is routinely detected in certain tissues or cell types (e.g., hepatic, or 
cancerous and wounded tissues) or bodily fluids (e.g., lymph, bile, serum, plasma, 
urine, synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 
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Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 139 as residues: Ser-67 to Tyr-75. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in fetal liver indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for detection and treatment of liver 
disorders and cancers (e.g., hepatoblastoma, jaundice, hepatitis, liver metabolic 
diseases and conditions that are attributable to the differentiation of hepatocyte 
progenitor cells). In addition the expression in fetus would suggest a useful role for 
the protein product in developmental abnormalities, fetal deficiencies, pre-natal 
disorders and various would-healing models and/or tissue trauma. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some uf these sequences are 
related to SEQ ID NO:26 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b. where a is any integer between 1 to 1933 of SEQ ID NO:26, b is an 
integer of 1 5 to 1947, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 26, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 17 

The translation product of this gene shares sequence liomulogy with human 
laminin B 1 which is thought to be an important structural extracellular matrix 
component involved in cell migration and signalling, paricularly in stimulating 
epithelial cell growth and differentiation (Sec, Gcnbank Accession No gill 86837). 
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Preferred polypeptides of the invention comprise the following amino acid 
sequences: CSS PPG R LPWCWT A PRTLG KHG S LI STLRLTA PLH LA WKMM LS 
RKALFVLLNTPVLFHALEGRLFSKLCHHHTIQRTLTVPKFRSS (SEQ ID NO: 
284). RSPTSRVQLLKRQSCPCQRNDLNEEPQHFTHYAIYDFIVKGSCFCNG 
HADQCI PV HG FR PV KA PGTFHM VHG KCM (SEQ ID NO: 285), and/or HNTAG 

shcqhcaplyndrpweaadgktgapnecrtckcnghadtchfdvnvweas 

gnrsggvcddcqhntegqycqrckfgfyrdlrrpfsapdackpcschpv 

gsavlpansvtfcdpsngdcpckpgvagrrcdrcmvgywgfgdygcrp 

cix:agscdpitgdcisshtdidwhevpofrpvh.nksepawewedaqgfsal 

lhsgkceckeqtlgnakafcgmkysyvlkikilsahdkgthvevnvkik- 

kvlkstklk1fkgkaniisrimdgq rmhlsnpqswfgipcsrt (seq id no: 

280). Polynucleotides encoding these polypeptides are also provided. 

Included in this invention as preferred domains are Laminin-type EGF-like 
(LE) domain signatures, which were identified using the ProSite analysis tool (Swiss 
Institute of Bioinformatics). Laminins are the major noncollagenous components of 
basement membranes that mediate cell adhesion, growth migration, and 
differentiation. They are composed of distinct but related alpha, beta and gamma 
chains. The three chains form a cross-shaped molecule that consist of a long arm and 
threc'short globular arms. The long arm consists of a coiled coil structure contributed 
by all three chains and cross-linked by interchain disulfide bonds. Beside different 
types of globular domains each subunit contains, in its first half, consecutive repeats 
of about 60 amino acids in length that include eight conserved cysteines. The tertiary 
structure of this domain is remotely similar in its N-terminal to that of the EGF-like 
module. It is known as a f LE f or r laminin-type EGF-like' domain. The number of 
copies of the LE domain in the different forms of laminins is highly variable; from 3 
up to 22 copies have been found. A schematic representation of the topology of the 
four disulfide bonds in the LE domain is shown below. 
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: C ! : conserved cysteine involved in a disulfide bond 
'a': conserved aromatic residue 

' G ' : conserved glycine (lower case = less conserved) 
's': region similar to the EGF-like domain 
' * ■ : position of the pattern 

In mouse laminin gamma- 1 chain, the seventh LE domain has been shown to 
be the only one that binds with a high affinity to nidogcn. The binding-sites are 
located on the surface within the loops CI-C3 and C5-C6. Long consecutive arrays of 
LE domains in laminins form rod-iike elements of limited flexibility, which determine 
the spacing in the formation of laminin networks of basement membranes. We 
derived a signature pattern for the LE domain which covers the C-terminai half of the 
repeat starting with the fourth conserved cysteine. The consensus pattern is as 
follows: C-x(l,2)-C-x(5)-G-x(2)-C-x(2)-C-x(3,4)-|FYVVl-x(3,l5)-C (All Cs are 
involved in disulfide bonds] 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: CDDCQI INTEG QYCQRCKPGFY RDLRRPFS APDACKPC (SEQ ID 
NO: 287) and/or CPCKPGVAGRRCDRCMVGYWGFGDYGCRPCDCAGSC(SEQ 
ID NO: 288). Polynucleotides encoding these polypeptides are also provided. 

Further preferred are polypeptides comprising the lamin in-type EGF-like 
domains listed above, and at least 5, 10, 15, 20, 25, 30, 50, or 75 additional 
contiguous amino acid residues of the sequence encoded by this gene. The additional 
contiguous amino acid residues is N-terminal or C- terminal to the laminin-type EGF- 
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like domain. Alternatively, the additional contiguous amino acid residues is both N- 
terminal and C-terrninal to the laminin-type EGF-like domain, wherein the total N- 
and C-terminal contiguous amino acid residues equal the specified number. The 
above preferred polypeptide domain is characteristic of a signature specific to 
Laminin proteins. Based on the sequence similarity, the translation product of this 
gene is expected to share at least some biological activities with Laminin proteins. 
Such activities are known in the an, some of which are described elsewhere herein. 

This gene is expressed primarily in osteoblastic tissues and cell types, 
including osteoblasts, osteoblastomas and osteoclastomas. Expression is also 
abundant in vascular-pulmonary tissues such as lung, micro-vasculature. pulmonary, 
endoithelial and smooth muscle cells. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, cancer and malignancies (particularly of osteoblastic tissues and 
rhabdomyosarcoma), as well as cardiovascular and respiratory or pulmonary disorders 
such as athsma, pulmonary edema, pneumonia, atherosclerosis, restenosis, stoke, 
thrombosis hypertension, inflammation and wound healing. Similarly, polypeptides 
and antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the card io- respiratory system, 
and skeletal system expression of this gene at significantly higher or lower levels is 
routinely detected in certain tissues or cell types (e.g., skeletal, osteoblast, cardio- 
respiratory, vascular, or cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
pulmonary surfactant, serum, plasma, urine, synovial fluid and spinal fluid) or another 
tissue or cell sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SFQ ID NO: 140 as residues: Ser-28 to Cys-34. Thro 1 to Thr-58, 
Tyr-64 to Asn-8l, Asp- 1 1 1 to Lys-1 16, Asp-145 toPhe-160, Pro-203 toGlu-217. 
Polynucleotides encoding said polypeptides are also provided. 
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The tissue distribution in osteoblastic tissues and cell types and homology to 
laminin indicates that polynucleotides and polypeptides corresponding to this gene are 
useful for the treatment, prevention and diagnosis of cardiovasular and respiratory or 
pulmonary disorders such as asthma, pulmonary edema, pneumonia, atherosclerosis, 
restenosis, stoke, angina, thrombosis hypertension, inflammation and wound healing. 
As a homolog of laminin. this gene product quite possibly has a role in cell adhesion, 
migration, proliferation, angiogenesis, chondrogenesis, wound healing and 
oncogenesis. An EST(Int J Cancer 1996 May 16;66(4):57 1-577) with an identical 
sequence to part of this contig was shown to be differentially expressed in human 
primary myoblasts and embryonal rhabdomyosarcoma and therefore might have an 
important role in the determination or maintenance of the normal phenotype, and thus 
its loss is possibly involved in the progression of malignancies, particularly of skeletal 
muscle. Similarly, the homology to a laminin would suggest a role in the detection 
and treatment of disorders and conditions afflicting connective tissues (e.g. arthritis, 
trauma, tendonitis, chrondomalacia and inflammation) in the diagnosis or treatment of 
various autoimmune disorders such as rheumatoid arthritis, lupus, scleroderma, and 
dcrmatomyositis as well as dwarfism, spinal deformation, and specific joint 
abnormalities as well as chondrodysplasias i.e. spondyloepiphyseal dysplasia 
congenita, familial osteoarthritis, Atelosteogenesis type II, metaphyseal 
chondrodysplasia type Schmid. Furthermore, the protein may also be used to 
determine biological activity, to raise antibodies, as tissue markers, to isolate cognate 
ligands or receptors, to identify agents that modulate their interactions, in addition to 
its use as a nutritional supplement. Protein, as well as, antibodies directed against the 
protein may show utility as a tumor marker and/or immunotherapy targets for the 
above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:27 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
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formula of a-b, where a is any integer between I to 3365 of SEQ ID NO:27, b is an 
integer of 15 to 3379, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:27, and where b is greater than or equal to a + 14. 

FUTURES OF PROTEIN ENCODED BY GENE NO: 18 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
10. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 10. 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the ' 
following amino acid sequence: NISSQYCILKSLEMMISGLKLLVLFLKFAPENY 
CLSTETLQMPNRHLRLSKATCYLMKCLLPSYFE (SEQ ID NO: 289). 
Polynucleotides encoding these polypeptides are also provided. 

This gene is expressed primarily in placenta, brain, and to a lesser extent, in a 
variety of other tissues and cell types. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, reproductive, behavioral, or nervous system disorders, such as: 
depression, schizophrenia, Alzheimer's Disease, Parkinson's Disease, Huntington's 
Disease, dementia, paranoia, addictive behavior, epilepsy, transmissible spongiform 
encephalopathy (TSE), Creutzfeldt- Jakob disease (CJD). Other diseases and 
conditions related to expression in the placenta might include developmental 
anomalies and fetal deficiencies, ovarian and endometrial cancers, reproductive 
disfunction and pre-natal disorders. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s') or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the central nervous and reproductive systems, 
expression of this gene at significantly higher or lower levels is routinely detected in 
certain tissues or cell types (e.g., neural, reproductive, or cancerous and wounded 
tissues) or bodily fluids (e.g.. lymph, amniotic fluid, serum, plasma, urine, synovial 
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fluid and spinal fluid) or another tissue or cell sample taken from an individual having 
such a disorder, relative to the standard gene expression level, i.e.. the expression 
level in healthy tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes snown in SEQ ID NO: 141 as residues: Ala- 16 to Leu-22. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in brain indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for the detection, treatment, and/or prevention of 
neurodegenerative disease states, behavioral disorders, or inflammatory conditions. 
Representative uses are described in the "Regeneration" and "Hyperproliferative 
Disorders" sections below, in Example 1 1, 15, and 18, and elsewhere herein. Briefly, 
the uses include, but are not limited to the detection, treatment, and/or prevention of 
Alzheimer's Disease, Parkinson's Disease. Huntington's Disease, Tourette Syndrome, 
meningitis, encephalitis, de myelinating diseases, peripheral neuropathies, neoplasia, 
trauma, congenital malformations, spinal cord injuries, ischemia and infarction, 
aneurysms, hemorrhages, schizophrenia, mania, dementia, paranoia, obsessive 
compulsive disorder, depression, panic disorder, learning disabilities, ALS, 
psychoses, autism, and altered behaviors, including disorders in feeding, sleep 
patterns, balance, and perception. In addition, expression in placenta would suggest a 
possible role in the treatment and diagnosis of developmental anomalies and fetal 
deficiencies, ovarian and endometrial cancers, reproductive disfunction and pre-natal 
disorders. 

Similarly, expression within embryonic tissue and other cellular sources 
marked by proliferating cells indicates that this protein may play a role in the 
regulation of cellular division. Similarly, embryonic development also involves 
decisions involving cell differentiation and/or apoptosis in pattern formation. Thus, 
this protein may also be involved in apoptosis or tissue differentiation and could again 
be useful in cancer therapy. Furthermore, the protein may also be used to determine 
biological activity, to raise antibodies, as tissue markers, to isolate cognate ligands or 
receptors, to identify agents that modulate their interactions, in addition to its use as a 
nutritional supplement. Protein, as well as. antibodies directed against the protein may 
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show utility as a tumor marker and/or immunotherapy targets for the above listed 
tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
5 related to SEQ ID NO:28 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
10 formula of a-b, where a is any integer between I to 1 992 of SEQ ID NO:28. b is an 
integer ofl5 to 2006. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:28, and where b is greater than or equal to a + 14. 
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25 FEATURES OF PROTEIN ENCODED BY GENE NO: 19 

15 The translation product of this gene shares sequence homology with the 

murine transforming protein (See, e.g.. Gen bank Accession No. 
gil53529lcmblCAA36859.ll; all references available through this accession are hereby 
incorporated by reference herein). 

In a specific embodiment, polypeptides comprising the amino acid sequence 
20 of the open reading frame upstream of the predicted signai peptide are contemplated 
35 by the present invention. Specifically, polypeptides of the invention comprise the 

following amino acid sequence: PIEGTPAGTGPEFPORFTRPQRMRSLISSHPCQ 
HLLLLIXLLrT-ILAILVDVKWYLVlJICISLNrrSDVEHLFMCLL.AIRISSWR 
NVY (SEQ ID NO: 290). Polynucleotides encoding these polypeptides arc also 
40 25 provided. 

This gene is expressed primarily in activated and basal T-cells. 
Therefore, polynucleotides and polypeptides of the invention are useful as 
45 reagents for differential identification of the tissue(s) or cell type(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
30 not limited to. immunodeficiency, tumor necrosis, infection, lymphomas, auto- 
immunities, cancer, metastasis, wound healing, inflammation, anemias (leukemia) and 
50 other hematopoietic disorders. Similarly, polypeptides and antibodies directed to these 
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polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the immune system, expression of this gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell rypes 
(e.g., immune, or cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e.. the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

The tissue distribution in activated T-cells and the homology to a murine 
transforming protein indicates polynucleotides and polypeptides corresponding to this 
gene are useful for the diagnosis and treatment of a variety of immune system 
disorders. Representative uses are described in the "Immune Activity" and "infectious 
disease'" sections below, in Example II, 13, 14, 16, 18, 19, 20, and 27, and elsewhere 
herein. Briefly, the expression of this gene product indicates a role in regulating the 
proliferation; survival; differentiation; and/or activation of hematopoietic ceil 
lineages, including blood stem cells. This gene product is involved in the regulation of 
cytokine production, antigen presentation, or other processes suggesting a usefulness 
in the treatment of cancer (e.g.. by boosting immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functious. Therefore it is also used as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatou s Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxiciiy: immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft- versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyelination. systemic 
lupus erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, scleroderma and tissues. Moreover, the protein may represent a secreted 
factor thai influences the differentiation or hehavior of other blood cells, or that 
recruits hematopoietic cells to sites of injury. In addition, this gene product may have 
commercial utility in the expansion of stem cells and committed progenitors of 
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various blood lineages, and in the differentiation and/or proliferation of various cell 
types. 

The secreted protein can also be used 10 determine biological activity, to raise 
antibodies, as tissue markers, to isolate cognate igands or receptors, to identify agents 
that modulate their interactions and as nutritional supplements. It may also have a 
very wide range of biological activities although no evidence for any is provided in 
the specification. Typical of these are cytokine, cell proliferation/differentiation 
modulating activity or induction of other cytokines; 
in^unostimulating/immunosuppressant activities (e.g. for treating human 
immunodeficiency virus infection, cancer, autoimmune diseases and allergy); 
regulation of haematopoiesis (e.g. for treating anaemia or as adjunct to 
chemotherapy); stimulation of growth of bone, cartilage, tendons, ligaments and/or 
nerves (e.g. for treating wounds, stimulation of follicle stimulating hormone (for 
control of fertility); chemotaciic and chemokinetic activities (e.g. for treating 
infections, tumours); haemostatic or thrombolytic activity (e.g. for treating 
haemophilia, cardiac infarction etc.); anti-inflammatory activity (e.g. for treating 
septic shock, Crohn's Disease); as antimicrobials; for treating psoriasis or other 
hyperproliferative disease; for regulation of metabolism, behaviour, and many others. 
Also contemplated is the use of the corresponding nucleic acid in gene therapy 
procedures. Furthermore, the protein may also be used to determine biological 
activity, raise antibodies, as tissue markers, to isolate cognate I igands or receptors, to 
identify agents that modulate their interactions, in addition to its use as a nutritional 
supplement Protein, as well as. antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 29 and may have been puhliciy available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 3056 of SOQ ID NO:29. b is an 
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integer of 1 5 to 3070, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:29, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 2D 

The translation product of this gene was shown to have homology to the Mus 
musculus ALG-2 protein, which is known to code for a Ca(2+)-binding protein 
required for T cell receptor-, Pas-, and glucocorticoid-induced cell death. ALG-2 
mediate Ca( 2+) -regulated signals along the death pathway and may play a role in the 
onset of Alzheimer's Disease (See e.g., Genbank Accession No.gil 12 13520; all 
references available through this accession are hereby incorporated by reference 
herein). 

Preferred polypeptides comprise the following amino acid sequence: NWVPT 
CLCPSAPCSFHLLSRFKCLFSPQRLTDIFRRYDTDQDGWIQVSYEQYLSMVFS 
IV (SEQ ID NO; 291), and/or QRLTDIFRRYDTDQDGWIQVSYEQYLSMVFSIV 
(SEQ ID NO: 292). Polynucleotides encoding these polypeptides are also provided. 

When tested against K562 cell lines, supernatants removed from cells 
containing this gene activated the ISRE (interferon -sensitive responsive element). 
Thus, it is likely thai this gene activates immune or leukemia cells through the Jaks- 
STAT signal transduction pathway. ISRE is a promoter element found upstream in 
many genes which are involved in the Jaks-STAT pathway. The Jaks-STAT pathway 
is a large, signal transduction pathway involved in the differentiation and pioliferation 
of cells. Therefore, activation of the Jaks-STATs pathway, reflected by the binding of 
the ISRE element, can be used to indicate proteins involved in the proliferation and 
differentiation of cells. 

A preferred polypeptide fragment of the invention comprises the following 
amino acid sequence: MFYKLTLILCELSVAGVTQAASQRPLQRLPRHICSQR 
XPPGRCLLKAXLQTTWXXPDKPT PRLSPPLXSDPICR (SEQ ID NO: 293). 
Polynucleotides encoding these polypeptides are also provided. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
5. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 5. 
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This gene is expressed primarily in placenta, and to a lesser extent, in a variety 
of other tissues and cell types. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample anc for diagnosis of diseases and conditions which include, but arc 
not limited to, developmental anomalies, fetal deficiencies ovarian and endometrial 
cancers, reproductive dysfunction and pre-natal disorders. Similarly, polypeptides and 
antibodies directed to these polypeptides arc useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the reproductive system, 
expression of this gene at significantly higher or lower levels is routinely detected in ' 
certain tissues or cell types (e.g., reproductive, developmental, or cancerous and 
wounded tissues) or bodily fluids (e.g., lymph, amniotic fluid, serum, plasma, urine, 
synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 143 as residues: Arg-24 to Arg-3K Ile-33 to Gly-4I. 
Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in placenta indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the Ireatment, prevention 
and/or diagnosis of developmental anomalies, fetal deficiencies, ovarian and 
endometrial cancers, reproductive dysfunction and pre-natal disorders. Expression 
within embryonic tissue and other cellular sources marked by proliferating cells 
combined with the observed IS RE activity, and homology to the apoptosis linked, 
ALG-2 indicates that this protein may play a role in the regulation of cellular division, 
and may show utility in the diagnosis, treatment, and/or prevention of developmental 
diseases and disorders, cancer, and other proliferative conditions. Representative uses 
are described in the "Hyperproliferative Disorders" and "Regeneration" sections 
below and elsewhere herein. Briefly, developmental tissues rely on decisions 
involving cell differentiation and/or apoptosis in pattern formation. 
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Dysregulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potential ro.es in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:30 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 2213 of SEQ ID NO: 30, b is an 
integer of 15 to 2227, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:30. and where b is greater than or equal to a + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 21 

The translation product of this gene was shown to have homology to the 
human histo-blood group A transferase (See, e.g., Genbank Accession No. 
gblAAD26573.1fAF1344i3J (AFI34413): all references available through this 
accession are hereby incorporated by reference herein) which is known to represent 
one of the major allogeneic antigens in both erythrocytes and tissues of humans. Its 
been proposed that the A phenotype is associated with the glycosyltransferas that 
converts the H substance associated with the O phenotype to A through the addition 
of alpha I -3 -N -acetylgalactosamine or alpha 1-3-galactosy! residues to the H antigen 
Fuc-aiphal -2Gal- beta I -R. Therefore, the primary product of the histo-blood group A 
is its respective glycosyl transferase. Preferred polypeptides of the invention comprise 
the following amino acid sequence: TSSPVFSFCSMAVREPDHLQ 
RVSLPRYNVSASLQWLPCHRIVLQPWHMCAMWELGQVLFHPVAPREGAAPS 
PVSTLTWPSSCSHSESTMELELQF (SEQ ID NO: 294), LPCHRIV (SEQ ID NO: 
296), SLQWLPCHRIVLQPW (SEQ ID NO: 297), and/or MA V REPDHLQRV SLPR 
(SEQ ID NO: 295). Polynucleotides encoding these polypeptides are also provided. 
This gene is expressed primarily in 12- week -old human embryo. 
Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, developmental anomalies, fetal deficiencies, pre-natal disorders, 
hematopoietic disorders, or cancer. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 
identification of the tissues) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the developing fetus, expression of this gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(e.g., hematopoietic, lymph, developing, or cancerous and wounded tissues) or bodily 
fluids (e.g., lymph, amniotic fluid, serum, plasma, urine, synovial fluid and spinal 
fluid) or another tissue or cell sample taken from an individual having such a disorder, 
relative to the standard gene expression level, i.e., the expression level in healthy 
tissue or bodily fluid from an individual not having the disorder. 
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The tissue distribution in 1 2 week old embryo indicates that polynucleotides 
and polypeptides corresponding to this gene are useful for the treatment and diagnosis 
of developmental anomalies, fetal deficiencies, pre-natal disorders and cancer. 
Similarly, expression within embryonic tissue and other cellular sources marked by 
proliferating cells indicates that this protein may play a role in the regulation of 
cellular division. Similarly, embryonic development also involves decisions involving 
cell differentiation and/or apoptosis in pattern formation. Thus, this protein may also 
be involved in apoptosis or tissue differentiation and could again be useful in cancer 
therapy. Alternatively, the tissue distribution and homology to human blood group A 
and B glycosyitransferase enzymes indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for the treatment and diagnosis of hematopoietic 
related disorders such as anemia, pancytopenia, leukopenia, thrombocytopenia or 
leukemia since stromal cells are important in the production of cells of hematopoietic 
lineages. Representative uses are described in the "Immune Activity" and "infectious 
disease" sections below, in Example 1 1, 13, 14, 16, 18, 19, 20, and 27, and elsewhere 
herein. Briefly, the uses include bone marrow cell ex-vivo culture, bone marrow 
transplantation, bone marrow reconsticution, radiotherapy or chemotherapy of 
neoplasia. 

The gene product may also be involved in lymphopoiesis, therefore, it can be 
used in immune disorders such as infection, inflammation, allergy, immunodeficiency 
etc. In addition, this gene product may have commercial utility in the expansion of 
stem cells and committed progenitors of various blood lineages, and in the 
differentiation and/or proliferation of various cell types. Furthermore, the protein may 
also be used to determine biological activity, to raise antibodies, as tissue markers, to 
isolate cognate ligands or receptors, to identify agents that modulate their interactions, 
in addition to its use as a nutritional supplement. Protein, as well as, antibodies 
directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 3 1 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
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excluded from the scope of the present invention. To list every- related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention arc one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 1 274 of SFQ ID NO:3 L b is an 
integer of 15 to 1288. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:3l, and where b is greater thaji or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 22 

The translation product of this gene shares sequence homology with CD97 
(EMRI), which is thought to be important in both adhesion and signaJing processes - 
early after leukocyte activation (See, e.g., Cienbank Accession No. gil784994; all 
references available through this accession are hereby incorporated by reference 
herein). EMRI belongs to a novel family of G-protein receptors that has recently been 
recognized on the basis of homologous primary amino acid sequences, comprises 
receptors to hormones of the secretin/vasoactive intestinal peptide/glucagon family, 
parathyroid hormone and parathyroid hormone-related peptides, growth hormone- 
releasing factor, corticotropin-reieasing factor, and calcitonin. Proteins with seven 
transmembrane segments (7TM) define a superfamily of receptors (7TMreceptors) 
sharing the same topology: an extracellular N -terminus, three extramembranous loops 
on either side of the plasma membrane, and a cytoplasmic C-terminal tail. Upon 
ligand binding, cytoplasmic portions of the activated receptor interact with 
heterotrimeric G-coupIed proteins to induce various second messengers, which 
subsequently activate various signal transduction pathways depending upon the 
specific G-coupled protein associated with the receptor. Preferred polypeptides of the 
invention comprise the following amino acid sequence: CFKRKPKREHCSCP 
rTYQSLXjDILNASr^KRKGMQEVKLNSYVVSGTIGLKEKlSLSEPVFLTFRHN 
QPGDICRTKHICVYWEGSEGGRWSTEGCSHVHSNGSYTKCKCFHLSSFAVLV 
ALAPKEDPVLTVITQVGLT1SLLCLFLAILTFLLCRPIQNTSTSLHLELSLCLFLA 
HLLFLTG I N RTEPEV LCS 1 1 AGLLH FLY LA CFTW MLLEG LH LFLT V RNLKV A N 
YTSTGRFKKRFMYPVGYGIPAVIIAVSAIVGPQNYGTFTHCWLKLDKGFIWSF 
MGPVAVHLINLVFYFQVLWILRSKLSSLNKEVSTIQDTRVMTFKAISQLFILGC 
SWGLGFFN1VEEVGKT1GSIIAYSFTIINTLQGVLLFVVHCLLNRQVRMEYICKW 
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FSCMRKGVETESTEMSRSTT0TKTEEVGKSSEIF1IKGCTASSSAESTKQPQPQ 
VHLVSAAWLKMN (SEQ ID NO: 298), and/or FFWKENLRRNGSREDFARRATQ 
LIQSVELSIWNASFASPGKGQISEFDJVYETKRCNETRENAFLEAGNNTMD1NC 
ADALKGNLRESTAV ALSLINLLGIF SEQ ID NO: 299. Polynucleotides 
encoding these polypeptides are also provided. 

Included in this invention as preferred domains arc two EGF-like protein 
domains, which were identified using the ProSite analysis tool (Swiss Institute of 
Bioinformattcs). First, a sequence of about forty amino-acid residues long found in 
the sequence of epidermal growth factor (EGF) has been shown to be present in a 
large number of membrane-bound and extracellular, mostly animal proteins. Many of 
these proteins require calcium for their biological function and a calcium-binding site 
has been found to be located at the N-terminus of some EGF-like domains. Calcium- 
binding is crucial for numerous protein- protein interactions. We have used the N- 
terminal part of the EGF domain as a consensus pattern. It includes the negative N- 
terminus and the possible hydroxy I ation site. The consensus pattern is as 
follows:fDEQN|.|DEQN]{2>C{3J4>C.{3 ) 7}C.rDN].{4}[FY].C (The four Cs are 
involved in disulfide bonds |. 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: DiNECr-;rGLAKCKYKAYCRNKVGGYIC (SEQ ID NO: 300). 
Polynucleotides encoding these polypeptides are also provided. Secondly, post- 
translational hydroxylation of aspartic acid orasparagine to form erythro-beta- 
hydroxyaspartic acid or erythro-beta-hydroxyasparagine has been identified in a 
number of proteins with domains homologous to (EGF)- Based on sequence 
comparisons of the EGF-homology region that contains hydroxylatcd Asp or Asn, a 
consensus sequence located in the N-terminal of EGF-like domains has been 
identified that seems to be required by the hydroxylase(s). The consensus sequence is 
as follows: C.IDNl.{4}fFYJ.CC. 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: CRNKVGGYICSC (SEQ ID NO: 301). Polynucleotides encoding these 
polypeptides are also provided. 

Further preferred are polypeptides comprising the calcium-binding EGF-like 
domain and aspartic acid and asparagine hydroxylation site listed above, and at least 
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5. 10, 15, 20, 25, 30, 50. or 75 additional contiguous amino acid residues of the 
sequence referenced in Table I for this gene and the embodiments listed herein. The 
additional contiguous amino acid residues is N-terminai or C- terminal to one or both 
of the listed domains. Alternatively, the additional contiguous amino acid residues is 
both N-terminal and C-terminaJ to one or both of the listed domains, wherein the total 
N- and C-terminaJ contiguous amino acid residues equal the specified number. The 
above preferred polypeptide domains are characteristic of a signature specific to EGF 
like proteins. Based on the sequence similarity and conserved domains, The 
translation product of this gene is expected to share at least some biological activities 
with EGF-like proteins. Such activities are known in the art, some of which are 
described elsewhere herein. 

This gene is expressed primarily in eosinophils. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, hematopoietic disorders or anemias and leukemias, 
immunodeficiencies, infection, lymphomas, auto-iinmunities and cancer. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the immune and 
hematopoietic systems, expression of this gene at significantly higher or lower levels 
is routinely detected in certain tissues or cell types (e.g., immune, hematopoietic, or 
cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, 
synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative lo the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 145 as residues: Ser-22 to Ser-30, Pro-33 to Cys-48, 
Asp-50 to Lys-67, Pro- 1 17 to Ser- 130. Polynucleotides encoding said polypeptides 
are also provided. 
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The tissue distribution in eosinophils combined with its homology to a known 
human seven transmembrane domain protein indicates thai polynucleotides and 
polypeptides corresponding to this gene are useful for the diagnosis and treatment of 
cancer and other proliferative disorders, particularly considering the fact that the 
majority of 7 transmembrane receptors are tightly associated with signal transduction 
pathways which arc integral to ihe modulation of the cell cycle. As such, the protein 
product of this gene may play a role in the regulation of cellular division, where loss 
of regulation may result in proliferating cells and the onset of tumors or cancer. 
Additionally, the expression in hematopoietic cells and tissues indicates that this 
protein may play a role in the proliferation, differentiation, and/or survival of 
hematopoietic cell lineages. In such an event, this gene is useful in the treatment of 
iymphoproliferative disorders, and in the maintenance and differentiation of various 
hematopoietic lineages from early hematopoietic stem and committed progenitor 
cells. Similarly, embryonic development also involves decisions involving cell 
differentiation and/or apoptosis in pattern formation. Thus this protein may also be 
involved in apoptosis or tissue differentiation and could again be useful in cancer 
therapy. Similarly, the tissue distribution and homology to CD97 indicates that the 
protein product of this gene might be a marker for differentiation and activation of 
eosinophils, and therefore is useful for the diagnosis and treatment of immune 
disorders including: leukemias, lymphomas, auto-immunities, immunodeficiencies 
(e.g.. AIDS), immuno-supressive conditions (transplantation) and hematopoietic 
disorders. Representative uses are described in the "immune Activity" and "infectious 
disease" sections below, in Example 11.13, 14, 16. 18, 19, 20, and 27, and elsewhere 
herein. In addition this gene product is applicable in conditions of general microbial 
infection, inflammation or cancer. Furthermore, the protein may also be used to 
determine biological activity, to raise antibodies, as tissue markers, to isolate cognate 
ligands or receptors, to identify agents that modulate their interactions, in addition to 
its use as a nutritional supplement. Protein, as well as. antibodies directed against the 
protein may show utility as a tumor marker and/or immunotherapy targets for the 
above listed tissues. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible through sequence databases. Some of these sequences are 
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related to SEQ ID NO:32 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 3266 of SEQ ID NO:32, b is an 
integer of 15 to 3280, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO; 32, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 23 

The translation product of this gene has been found to have homology to the 
rat neural F box protein NFB42, in addition to a conserved Caenorhabditis elegans 
C14B1.3 protein (See, e.g., Genbank Accession Nos. gil3851648lgblAAC97505.1l 
(AF098301) and gil558270; all references available through these accessions are 
hereby incorporated by reference herein). Preferred polypeptides of the invention 
comprise the following amino acid sequence: ALCPHPHLILNVTVSPAPSCRHVK 
KVVASPSPSTTMIAMDAPHSKAALDSINELPENIIXELFTHVPARQLLLNCRL 
VCSLWRDLIDLNlTLWKRKCLREGFlTKDWDQPVADWKPrYFLRSLHRNLLR 
NPCAEEDMFAWQ1DFNGGDRWKVESLPGAHGTDFPDPKVKKYFVTSYEMCL 
KSQLVDLVAEGYWEELLDTFRPDIVVKDWFAARADCGCTYQLKVQLASA 
DYFVLASFEPPPVTIQQWNNATWTEVSYTFSDYPRGVRYILFQHGGRDTQY 
WAGWYGPRVTNSSIVVSPKMTRNQASSEAQPGQKHGQEEAAQSPYRAVV 
QIF (SEQ ID NO: 302). Polynucleotides encoding these polypeptides are also 
provided. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
1. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 1. 

This gene is expressed primarily in immune cells, especially primary dendritic 
cells, and T cells, and to a lesser extent in a variety of other tissues including breast, 
keratinocytes, epididiymus (cauda), lung, multiple sclerosis, endometrial stromal 
cells. IL4 induced umbilical vein endothelial cells, fetal kidney, fetal dura mater, 
rejected kidney, and osteoblasts. 
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Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, cancer and other proliferative disorders, particularly of the immune 
system or endothelial cells. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the lissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the immune system, expression of this gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(e.g., immune, or cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 146 as residues: Pro-41 to Cys-47, Phe-52 to Gly-59, 
Pro-62 to His-70. Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in immune cells indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the diagnosis and treatment of a 
variety of immune system disorders. Representative uses are described in the 
"Immune Activity" and "infectious disease" sections below, in Example II, 13, 14, 
16. 18, 19, 20, and 27, and elsewhere herein. Briefly, the expression of this gene 
product in T-cells indicates a role in regulating the proliferation; survival; 
differentiation; and/or activation of hematopoietic cell lineages, including blood stem 
cells. This gene product is involved in the regulation of cytokine production, antigen 
presentation, or other processes suggesting a usefulness in the treatment of cancer 
(e.g.. by boosting immune responses). 

Since the gene is expressed in cells or lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also used as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatous Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities. 
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such as T-ccll mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft-versus-hosi diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyeiination. systemic 
lupus erythematosis. drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, scleroderma and tissues. Moreover, the protein may represent a secreted 
factor that influences the differentiation or behavior of other blood cells, or that 
recruits hematopoietic cells to sites of injury. In addition, this gene product may have 
commercial utility in the expansion of stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or proliferation of various cell 
types. 

The secreted protein can also be used to determine biological activity, to raise 
antibodies, as tissue markers, to isolate cognate igands or receptors, to identify agents 
that modulate their interactions and as nutritional supplements. It may also have a 
very wide range of biological activities although no evidence for any is provided in 
the specification. Typical of these are cytokine, cell proliferation/differentiation 
modulating activity or induction of other cytokines; 

irnmunastimulating/irnmunosupprcssant activities (e.g., for treating human 
immunodeficiency virus infection, cancer, autoimmune diseases and allergy); 
regulation of haematopoiesis (e.g., for treating anaemia or as adjunct to 
chemotherapy); stimulation of growth of bone, cartilage, tendons, ligaments and/or 
nerves (e.g., for treating wounds, stimulation of follicle stimulating hormone (for 
control of fertility); chemotactic and chemokinetic activities (e.g. for treating 
infections, tumours); haemostatic or thrombolytic activity (e.g., for treating 
haemophilia, cardiac infarction etc.); anti-inflammatory activity (e.g., for treating 
septic shock, Crohn's Disease); as antimicrobials; for treating psoriasis or other 
hyperproliferative disease; for regulation of metabolism, behaviour, and many others. 
Also contemplated is the use of the corresponding nucleic acid in gene therapy 
procedures. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, nre publicly 
available and accessible through sequence databases. Some of these sequences arc 
related to SEQ ID NO: 33 and may have been publicly available prior to conception of 
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the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every relaied sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1283 of SEQ ID NO:33, b is an 
integer of 15 to 1297, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:33. and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 24 

The translation product of this gene shares sequence homology with the 
human, mouse, and bovine dopamine hydroxylase which is thought to be important in 
the modification of dopamine, a neurotransmitter (See Genbank Accession Nos. 
gil30474, gil 162965, and/or gil2358082; all references available through these 
accessions are hereby incorporated by reference herein). Preferred polypeptides of the 
invention comprise the following amino acid sequence: RQRSWNPGT 
NCYHPNMPDAFLTCETVIFAWAIGGEGFSYPPHVGLSLGTPLDPHYVLLEVH 
YDNPTYEEGLIDNSGLRLFYTMDIRKYDAGVIEAGLWVSLFHTIPPGMPEF 
QSEGHCTLECLEEALEAEKPSGIHVFAVLLIIAHLAGRGIRLRHFRKGKEMKL 
LAYDDDFDFNKQEFQYLfCEEQTILPGDNLITECRYNTKDRAEMTWGGLSTR 
SEMCLSYLLYYPRINLTRCASIPDIMEQLQFIGVKEIYRPVTTWPFIIKSPKQYK 
NLSFMDAMNKFKWTKKEGLSFNKLVLSLPVNVRCSKTDNAEWSIPRNDSIT 
SRYRKTL (SEQ [D NO: 303). Polynucleotides encoding these polypeptides are also 
provided. 

A preferred polypeptide fragment of the invention comprises the fallowing 
amino acid sequence: MCCWPLLLLWG LLPGT A A GG SG RT Y PH RTLLDS EG K 
YWLGWSQRGSQIAFRLQVRTAGYVGFGFSPTGAMASADIVVGGVAHGR 
PYLQDY FTNANRELKKDAQQDYHLEYAMENSTHTIIEFTRELHTCDINDKS 
ITDSTVRVIWAYHHE DAGEAGPKYHDSNRGTKSLRLLNPEKTSVLSTALPYF 
DLVNQDVPIPNKDTTYWCQMFKIPVFQEKHHVIKVEPVIQRGHESLVHHILL 
YQCSNNFNDSVPGIRARIAITPTCPMHSSPV KL(SEQ ID NO: 304). 
Polynucleotides encoding these polypeptides are also provided. 
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This gene is expressed primarily in brain, the pulmonary system, and to a 
lesser extent in kidney. 

Therefore, polynucleotides and polypeptides of the invention ore useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biologicaJ sample and for diagnosis of diseases and conditions which include, but are 
not limited to, neurological and behavioral disorders. Similarly, polypeptides and 
antibodies directed to these polypeptides are usefui in providing immunological 
probes for differential identification of the ussue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the nervous system, expression 
uf ibis gene at significantly higher or lower levels is routinely detected in certain 
tissues or cell types (e.g., neural, endocrine, or cancerous and wounded tissues) or 
bodily fluids (e.g., sputum, lymph, serum, plasma, urine, synovial fluid and spinal 
fluid) or another tissue or cell sample taken from an individual having such a disorder, 
relative to the standard gene expression level, i.e.. the expression level in healthy 
tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 147 as residues: Scr-33 to Trp-38, Gly-40 to GIy-45, 
Asn-93 to Asp-105. Thr-128 toThr-137, Glu-150 to Lys-167, Pro-197 to Tyr-203, 
Cys-242 to Asn-247, Ser-253 to Tyr-258. His-307 to GIu-314, Glu-357 to Gly-362, 
Trp-373 to Gln-378, Ser-402 to Glu-408. Polynucleotides encoding said polypeptides 
are also provided. 

The tissue distribution in brain and homology to a protein involved in the 
modification of dopamine indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for the detection, treatment, and/or prevention of 
neurodegenerative disease states, behavioral disorders, or inflammatory conditions. 
Representative uses are described in the "Regeneration" and "Hyperproliferative 
Disorders" sections below, in Example 1 i, 15, and 18. and elsewhere herein. Briefly, 
the uses include, but are not limited to the detection, treatment, and/or prevention of 
Alzheimer's Disease. Parkinson's Disease, Huntington's Disease, Tourcttc Syndrome, 
meningitis, encephalitis, demyelinating diseases, peripheral neuropathies, neoplasia, 
trauma, congenital malformations, spinal cord injuries, ischemia and infarction, 
aneurysms, hemorrhages, schizophrenia, mania, dementia, paranoia, obsessive 
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compulsive disorder, depression, panic disorder, learning disabilities, ALS, 
psychoses, autism, and altered behaviors, including disorders in feeding, sleep 
patterns, balance, and perception. In addition, the gene or gene product may also play 
a role in the treatment and/or detection of developmental disorders associated with the 
developing embryo, sexually- linked disorders, or disorders of the cardiovascular 
system. Alternatively, the homology to dopamine hydroxylase indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for the 
detection, treatment, and/or prevention of various endocrine disorders and cancers, 
particularly Addison's Disease. Cushing's Syndrome, and disorders and/or cancers of 
the pancreas (e.g., diabetes mellitus), adrenal cortex, ovaries, pituitary (e.g.. hyper-, 
hypopituitarism), thyroid (e.g.. hyper-, hypothyroidism), parathyroid (e.g., hyper- 
,hypoparathyroidism), hypothalamus, and testes. Furthermore, the protein may also 
be used to determine biological activity, to raise antibodies, as tissue markers, to 
isolate cognate Iigands or receptors, to identify agents that modulate their interactions, 
in addition to its use as a nutritional supplement. Protein, as well as, antibodies 
directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 34 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b. where a is any integer between 1 to 2170 of SEQ ID NO: 34, b is an 
integer of 15 to 2184, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:34, and where b is greater than or equal to a + 14, 

FEATURES OF PROTEIN ENCODED BY GENE NO: 25 

When tested against Jurkai T-ceM lines, supernatants removed from cells 
containing this gene activated the gamma activating sequence (GAS), a promoter 
element found upstream of many genes which are involved in the Jak-STAT pathway. 
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The Jak-STAT pathway is a large, signal transduction pathway involved in the 
differentiation and proliferation of cells. Therefore, activation of the Jak-STAT 
pathway, reflected by the binding of the OAS element, can be used to indicate 
proteins involved in the proliferation and differentiation of cells. Thus, it is likely that 
this gene activates T-cells through the JakStat signal transduction pathway. 

This gene is expressed in a variety of human normal and diseased tissues 
including breast, infant adrenal gland, skin tumor, colon, pituitary, Wilms tumor, and 
to a lesser extent in other tissues. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, breast cancer and other proliferative disorders, afflicting endocrine or 
endothelial tissues. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the endocrine system or of breast and/or breast lymph 
nodes, expression of this gene at significanUy higher or lower levels is routinely 
detected in certain tissues or cell types (e.g., reproductive, endocrine, or cancerous 
and wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial 
fluid and spinal fluid) or another tissue or cell sample taken from an individual having 
such a disorder, relative to the standard gene expression level, i.e., the expression 
level in healthy tissue or bodily fluid from an individual not having the disorder. 

The tissue distribution in breast, infant adrenal gland, skin tumor, colon, 
pituitary, and WilnVs tumor, and biological activity in activating the GAS promoter 
element indicates that polynucleotides and polypeptides corresponding to this gene 
are useful for the detection, treatment, and/or prevention of various endocrine 
disorders and cancers, particularly Addison's Disease. Cushing's Syndrome, and 
disorders and/or cancers of the pancreas (e.g., diabetes meUitus), adrenal cortex, 
ovaries, pituitary (e.g., hyper-, hypopituitarism), thyroid (e.g., hyper-, 
hypothyroidism), parathyroid (e.g., hyper-. hypoparathyroidism) , hypothalamus, and 
testes. Alternatively, the tissue distribution and biological activity indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for the 
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diagnosis and treatment of cancer and other proliferative disorders. Expression within 
embryonic tissue and other cellular sources marked by proliferating cells, (i.e., breast, 
skin and Wilm s tumors) indicates that this protein may play a role in the regulation of 
cellular division. Additionally, the expression in hematopoietic cells and tissues 
indicates that this protein may play a role in the proliferation, differentiation, and/or 
survival of hematopoietic cell lineages. Representative uses arc described in the 
"Immune Activity " and ' infectious disease" sections below, in Example 11, 13, 14, 
16, 18, 19, 20. and 27, and elsewhere herein. In such an event, this gene is useful in 
the treatment of lymphoproliferativc disorders, and in the maintenance and 
differentiation of various hematopoietic lineages from early hematopoietic stem and 
committed progenitor cells. Similarly, embryonic development also involves 
decisions involving cell differentiation and/or apoptosis in pattern formation. Thus 
this protein may also be involved in apoptosis or tissue differentiation and could again 
be useful in cancer therapy. Furthermore, the protein may also be used to determine 
biological activity, to raise antibodies, as tissue markers, to isolate cognate ligands or 
receptors, to identify agents that modulate their interactions, in addition to its use as a 
nutritional supplement. Protein, as well as, antibodies directed against the protein may 
show utility as a tumor marker and/or immunotherapy targets for the above listed 
tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:35 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
mote polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b. where a is any integer between 1 to 935 of SEQ ID NO:35 ? b is an 
integer of 15 to 949, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:35, and where b is greater than or equal to a + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 26 

In another embodiment, polypeptides comprising the amino ucid sequence of 
10 the °P en readin S ^ame upstream of the predicted signal peptide are contemplated by 

the present invention. Specifically, polypeptides of the invention comprise the 
5 following amino acid sequence: TGTFWSPRSQRRGCCGRRAPRPEAMENGAVYS 
PTTEEDPGPARGPRSGLAAYFFMGRLPLLRRVLKGLQLLLSLLAFICEEVVSQ 
15 CTLCGGLYFFEFVSCSAJ^LSLLILIVYCTPFYERVDTTKVKSSDFYITLGTGCV 
FLLAS IFFVSTI IDRTS AEIAAI VFGFIASFMFLLDFTTML YEKRQESQLRKPENTT 
RAEALTEPLNA (SEQ ID NO: 305). Polynucleotides encoding these polypeptides 
20 .10 are also provided. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
3. Accordingly, polynucleotides related to this invention arc useful as a marker in 
linkage analysis for chromosome 3. 

This gene is expressed primarily in dendritic cells, and to a lesser extent in 
melanocytes, fetal liver and spleen and several other tissues. 

Therefore, polynucleotides and polypeptides of the invention arc useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
b:c!cg:c£! szmple and for diagnosis of diseases and conditions which include, but are 
not limited to, inflammation, and disorders of the hepatic and immune systems. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
35 providing immunological probes for differential identification of the lissue(s) or cell 

type(s). For a number of disorders of the above tissues or cells, particularly of the 
immune and hematopoietic systems, expression of this gene at significantly higher or 
lower levels is routinely detected in certain tissues or cell types (e.g., hematopoietic, 
25 hepatic, immune, or cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
45 expression level, i.e., the expression level in healthy tissue or bodily fluid from an 

individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 149 as residues: Phe-63 to Ser-75. Thr-97 ro Ser-102, 
Glu-128 to Arg-143. Polynucleotides encoding said polypeptides arc also provided. 
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The tissue distribution indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for the diagnosis and treatment of a variety of 
10 immune system disorders. Representative uses are described in the "Immune 

Activity" and "infectious disease" sections below, in Example 1 1, 13, 14, 16, 18, 19, 
5 20, and 27, and elsewhere herein. Briefly, the expression of this gene product in 
dendritic cells indicates a role in the regulation of the proliferation; survival; 
differentiation; and/or activation of potentially all hematopoietic cell lineages, 
including blood stem cells. This gene product is involved in the regulation of cytokine 
production, antigen presentation, or other processes that may also suggest a usefulness 
in the treatment of cancer (e.g. by boosting immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also used as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
25 as A1 DS, leukemia, rheumatoid arthritis, granulomatou s Disease, inflammatory 

1 5 bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-ccll mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft-versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyclination, systemic 
lupus erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, scleroderma and tissues. Moreover, the protein may represent a secreted 
35 f * ctor that influences the differentiation or behavior of other blood cells, or that 

recruits hematopoietic cells to sites of injury. In addition, this gene product may have 
commercial utility in the expansion of stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or proliferation of various cell 
types. Alternatively, the tissue distribution in fetal liver indicates that polynucleotides 
and polypeptides corresponding to this gene are useful for the detection and treatment 
of liver disorders and cancers (e.g., hepatoblastoma, jaundice, hepatitis, liver 
metabolic diseases and conditions that are attributable to the differentiation of 
hepatocytc progenitor cells). In addition the expression in fetus would suggest a 
useful role for the protein product in developmental abnormalities, fetal deficiencies, 
pre-natal disorders and various would-healing models and/or tissue trauma. 
50 Furthermore, the protein may also be used to determine biological activity, raise 
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antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify agents 
that modulate their interactions, in addition to its use as a nutritional supplement. 
Protein, as well as, antibodies directed against the protein may show utility as a rumor 
marker and/or immunotherapy targets for the above listed tissues. 

5 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:36 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 

i0 cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 3324 of SEQ ID NO:36, b is an 
integer of 15 to 3338, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:36, and where b is greater than or equal to a + 14. 

15 

FEATURES OF PROTEIN ENCODED BY GENE NO: 27 

In a specific embodiment, polypeptides comprising the amino acid sequence 
of the open reading frame upstream of the predicted signal peptide are contemplated 
by the present invention. Specifically, polypeptides of the invention comprise the 

20 following amino acid sequence: ASAPRVMRGHLAGFPALSGLASVCLWATFSA 
QLPGPVAATS\VTPAPLGCSAARSGPEKRLGTAAPGSAASLAQAGPGAPCRV 
LPVDPAPAALNVRJEPGWLGGLFDGALLQVLLNFLRKSTDVLMDTREAESLEV 
E (SEQ ID NO: 306). 

In another embodiment polypeptides of the invention comprise the following 

25 amino acid sequence; NKLIISFPVrLSQLLLDRQLLHAPQTLPTPHCGGSSRPGP 
SHPPyvT-LIQLPCVHVALWQMLRDFSDSRITPSTLTTQPAAQTAAPAKDQES 
DIVGGEGILCDIAFLQEDHPLGVGGASAPSSRRELSRRGVHTQTLPEDGTLHG 
TPSSSFDCGIKYIISWPLAPGCDLPSLELSLVCKGVSSCMGFAAG (SEQ ID NO: 
307). Polynucleotides encoding these polypeptides are also provided. 

30 This gene is expressed primarily in endothelial cells, lung, and fetal kidney, 

and to a lesser extent in epididymis, keratinocytes and cerebellum. 
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Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to. cardiovascular diseases involving endothelial cell disturbances such as 
atherosclerosis. Similarly, polypeptides and antibodies directed to these polypeptides 
are useful in providing immunological probes for differential identification of the 
tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the cardiovascular system, expression of this gene at significantly 
higher or lower levels is routinely detected in certain tissues or cell types (e.g., 
cardiovascular, or cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 150 as residues: Arg-47 to Leu-54. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in endothelial cells indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for diagnosing and treating 
disorders of endothelial cells such as athcroschlerosis, vasculitis, cardiovascular 
disease, and emphysema. The secreted protein can also be used to determine 
biological activity, to raise antibodies, as tissue markers, to isolate cognate ligands or 
receptors, to identify agents that modulate their interactions and as nutritional 
supplements. The polypeptide may possess a wide range of undetected biological 
activities. Typical of these are cytokine, cell proliferation/differentiation modulating 
activity or induction ofother cytokines; inmiunostimulating/immunosuppressant 
activities (e.g.. for treating human immunodeficiency virus infection, cancer, 
autoimmunediseascs and allergy); regulation of haematopoiesis (e.g.. for 
trcatinganaemia or as adjunct to chemotherapy); stimulation of growth of 
bone.cartilage, tendons, ligaments and/or nerves (e.g., for treating wouuds.stimulation 
of follicle stimulating hormone (for control of fertility); chemotactic and 
chemokinetic activities (e.g., fur treating infections, tumours); haemostatic or 
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thrombolytic activity (e.g., for treating haemophilia, cardiac infarction etc.); anti- 
inflammatory activity (e.g.. for treating septic shock, Crohn's Disease); as 
antimicrobials; for treating psoriasis or other hyperproliferative disease; for regulation 
of metabolism, behaviour, and many others. Also contemplated is the use of the 
corresponding nucleic acid in gene therapy procedures. Protein, as well as, antibodies 
directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:37 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1 549 of SEQ ID NO:37, b is an 
integer of 15 to 1563, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:37, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 28 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: PGRPTRPTKNKVCVCLGMLFWAYPICVFIDSL 
SCQPCLWSTGATSHmSPTTSPLFTLFNIPCALAPNPFT QLGKLDDR (SEQ ID 
NO: 308). Polynucleotides encoding these polypeptides are also provided. 

This gene is expressed primarily in meningima. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to. tumors or disorders of the central nervous system. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissuefs) or cell type(s). For 
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a number of disorders of the above tissues or cells, particularly of the central nervous 
system, expression of this gene at significantly higher or lower levels is routinely 
detected in certain tissues or cell types (e.g., neural, or cancerous and wounded 
tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid and spinal 
5 fluid) or another tissue or cell sample taken from an individual having such a disorder, 
relative to the standard gene expression level, i.e., the expression level in healthy 
tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of ihe present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 151 as residues: His-29 to Thr-34. Polynucleotides 
10 encoding said polypeptides are also provided. 

The tissue distribution in mcningima indicates polynucleotides and 
polypeptides corresponding to this gene are useful for the detection, treatment, and/or 
prevention of neurodegenerative disease states, behavioral disorders, or inflammatory 
conditions. Representative uses are described in the "Regeneration' 1 and 
15 "Hyperproliferative Disorders" sections below, in Example 11,15, and 18, and 
elsewhere herein. Briefly, the uses include, but are not limited to the detection, 
treatment, and/or prevention of Alzheimer's Disease, Parkinson's Disease, 
H'jr.tir.g^or.'s Disease, Tourette Syndrome, meningitis, encephalitis, demyelinating 
diseases, peripheral neuropathies, neoplasia, trauma, congenital malformations, spinal 
cord injuries, ischemia and infarction, aneurysms, hemorrhages, schizophrenia, 
mania, dementia, paranoia, obsessive compulsive disorder, depression, panic disorder, 
learning disabilities, ALS, psychoses, autism, and altered behaviors, including 
disorders in feeding, sleep patterns, balance, and perception, as well as disorders of 
the meninges such as meningioma and meningitis. In addition, the gene or gene 
product may also play a role in the treatment and/or detection of developmental 
disorders associated with the developing embryo, sexually- linked disorders, or 
disorders of the cardiovascular system. Furthermore, the protein may also be used to 
determine biological activity, to raise antibodies, as tissue markers, to isolate cognate 
ligands or receptors, to identify agents that modulate their interactions, in addition to 
irs use as a nutritional supplement. Protein, as well as, antibodies directed against the 
protein may show utility as a tumor marker and/or immunotherapy targets for the 
above listed tissues. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:38 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
5 excluded from the scope of the present invention. To list even* related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
mure polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b. where a is any integer between I to 1034 of SEQ ID NO:38. b is an 
integer of 15 to 1048, where both a and b correspond to the positions of nucleotide 
10 residues shown in SEQ ID NO:38, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 29 

The translation product of this gene has been shown to encode a human brain 
specific mitochondrial carrier (Genbank Accession No. giI3851540lgbtAAD04346.ll 
15 (AF078544); all references available through this accession are hereby incorporated 
herein by reference) which shares sequence homology with the human body weight 
disorder associated gene C5 product which is known to be differentially expressed in 
obese compared to lean mice (See GeneSeq Accession No. R91231). Based on the 
sequence similarity, the translation product of this gene is expected to share at least 

20 some biological activities with mitochondrial carriers proteins. Such activities are 
known in the art, some of which are described in Sanchis et al, J. Biol. Chem. 
273:3461 1-34615 (1998), incorporated herein by reference. 

Included in this invention as preferred domains are mitochondrial energy 
transfer protein (METP) domains, which were identified using the ProSite analysis 

25 tool (Swiss Institute of Bioinformatics). Structurally, members of the family of 

mitochondrial energy transfer proteins consist of three tandem repeats of a domain of 
approximately one hundred residues, fcach of these domains contains two 
transmembrane regions. As a signature pattern, we selected one of the most conserved 
regions in the repeated domain, located just after the first transmembrane region. To 

30 detect this widespread family of proteins, a consensus sequence was developed that 
contains the most conserved regions in the repeated domain. The consensus pattern is 
as follows: P.[DE]. r LIVAT][RK].[LRH][UVMFY][QMAIGV], 
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Preferred polypeptides of the invention comprise the following amino acid 
sequences: PVDLTKTRLQ (SEQ ID NO: 309) and PTDVLK1RMQ (SEQ ID NO: 
10 3 10 >- Polynucleotides encoding these polypeptides arc also provided. 

Further preferred are polypeptides comprising the METP domains of the 
5 sequence listed above, and at least 5. 10. 15. 20. 25. 30. 50. or 75 additional 

contiguous amino acid residues of the sequence referenced in Table I for this gene. 
' 5 The addi(ional contiguous amino acid residues is N-terminal or C- terminal to the 

METP domain. Alternatively, the additional contiguous amino acid residues is both 
N-terminal and C-terminal to the METP domain, wherein the total N- and C-terraina! 
20 10 com 'S uous ^no acid residues equal the specified number. The above preferred ■ " 

polypeptide domain is characteristic of a signature specific to mitochondrial energy 
transfer proteins. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
X. Accordingly, polynucleotides related to this invention arc useful as a marker in 
15 linkage analysis for chromosome X. 

This gene is expressed primarily in brain, and to a lesser extent, in T-cells. 
Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissuc(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to. neurological and behavioral disorders and immune disorders and/or 
35 obesit y- Similarly, polypeptides and antibodies directed to these polypeptides are 

useful in providing immunological probes for differential identification of the 
tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the disgestive, immune, and nervous systems, expression of this gene 
25 at significantly higher or lower levels is routinely detected in certain tissues or cell 
types (e.g.. immune, neural, or cancerous and wounded ussues) or bodily fluids (e.g.. 
lymph, serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell 
45 Samplc **** from an individual having such a disorder, relative to the standard gene 

expression level, i.e.. the expression level in healthy tissue or bodily fluid from an 
30 individual not having the disorder. 



25 



30 



20 



50 



55 



WO OQ/06698 



31 



PCIYUS99/17I30 



10 



15 



20 



25 



30 



Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 152 as residues: GIn-189 to GJy- 195. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in brain and homology to mitochondrial carrier proteins 
indicates polynucleotides and polypeptides corresponding to this gene are useful for 
the detection, treatment, and/or prevention of neurodegenerative disease states, 
behavioral disorders, or innummatory conditions. Representative uses are described in 
the "Regeneration'' and "Hyperproliferaiive Disorders 1 ' sections below, in Example 
11,15, and 18, and elsewhere herein. Briefly, the uses include, but are not limited to 
the detection, treatment, and/or prevention of Alzheimer's Disease, Parkinson s 
Disease. Huntington's Disease. Tourette Syndrome, meningitis, encephalitis, 
demyelinating diseases, peripheral neuropathies, neoplasia, trauma, congenital 
malformations, spinal cord injuries, ischemia and infarcnon, aneurysms, hemorrhages, 
schizophrenia, mania, dementia, paranoia, obsessive compulsive disorder, depression, 
panic disorder, learning disabilities, ALS, psychoses, autism, and altered behaviors, 
including disorders in fading, sleep patterns, balance, and perception. In addition, 
elevated expression of this gene product in regions of the brain indicates it plays a 
role in norma! -sural function. 

Potentially, this gene product is involved in synapse formation, 
neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. Furthermore, the protein may also be used to determine biological activity, 
to raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to 
identify agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:39 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
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formula of a-b. where a is any integer between I to 1416 of SEQ rD NO.-39, b is an 
integer of 15 to 1430, where both a and b correspond to the positions of nucleotide 
10 residues shown in S£ Q ,D NO:39. and where b is greater than or equal to a + 14. 

5 FEATURES OF PROTEIN ENCODED BY GENE NO: 30 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: MTFGSTISPTSTHASPSLGFCCSWLLEDLEEQLYCSAFEEAALTR 
RICNPTSCWLPLDIVfELLHRQVLALgTQRVLLGMWLRRAWDTWVSPRRVAP 
GSRCLLTASHPCTEKRRKASAXQRNLGYPLAMLCU.VLTGLSVLIVAIHILEL 
LIDEAAMPRGMQGTSLGQVSFSKLGSFGAVIQVVLIFYLMVSSWGFYSSPLF 
RSUlPRVVHDTA\iTQIIGNCVCIXVL^SALPVFSRTLGLTRroLLGDFGRFNWL 
GNFY1VFLYNAAFAGLTTLCLVKTFTAAVRAELIRAFGLDRLPLPVSGFPQAS 
RKTQHQ (SEQ ID NO: 311). Polynucleotides encoding such polypeptides are also 
25 provided. 

1 5 This gene is expressed primarily in immune system tissues (e.g. resting T- 

cells. primary dendritic cells, and neutrophils, apoptotic T-cells) and umbilical vein. 
30 ms gene is cx P resse d to a lesser extent in the gastrointestinal tissue (e.g. small 

i-tcsti-e, colon), brain (e.g. cerebellum, frontal cortex), aorta endotheiial cells, skin 
tumor, embryonic tissue, thymus, and cancers (e.g. cheek, breast, synovial). 
20 Therefore, polynucleotides and polypeptides of the invention are useful as 

35 reagems for deferential identification of the tissues) or cell typc(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, cancer and immune disorders. Similarly, polypeptides and antibodies 
^ directed to these polypeptides are useful in providing immunological probes for 

25 differential identification of the tissue(s) or cell typc(s). For a number of disorders of 
the above tissues or cells, particularly of the immune system and gastrointestinal tract 
expression of this gene at significantly higher or lower levels is routinely detected in 
45 ccrTain lissue * or «1I types (e.g., immune, gastrointestinal, cancerous and wounded 

tissues) or bodily fluids (e.g., amniotic, serum, plasma, urine, synovial fluid and 
spinal fluid) or another tissue or ceil sample taken from an individual having such a 
disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. 



30 



55 



WO 00/06*98 PCT/US99/I7130 
5 83 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ,D NO: .53 as residue,: Asp-2, to Ser-29. Polynucleotides 
10 encoding said polypeptides are also provided. 

The tissue distribution in immune cells (e.g. T-cells. dendritic cells 
5 neutrophUs) indicates polynuc.eotides and polypeptides corresponding to this gene are 
useful for the diagnosis and treatment of a variety of immune syst em disorders 
Representative uses are described in the "bnmune Activity" and "infectious disease" 
secttons below, in Examp.e ll. .3, 14. 16. .8, 19. 20, and 27, and elsewhere herein 
Bnefly, the expression of this gene product indicates a role in re m ..„ in „ ... 
. '0 proliferation; survival: differentiation: and/or activation of hematopoietic cell • 

■meage, including b.ood stem cells. This gene product is involved in the regu.a t i on of 
cy.ok.ne production, antigen presentation, or other processes suggesting a usefulness 
in the treatment of cancer (e.g. by boosting immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
15 product is involved in immune functions. Therefore it is also useful as an agen, for 
tmmunoiogica. disorders including arthntis. asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatous Disease, inflammatory 
bowe. d^ase. se p S ; s . acne , neu[ropenjai neutrophilia ^.^ ^^.^ 

such as T-cell mediated cytotoxicity; immune reactions to transplanted 0 rgans and 
ussues, such - host-versus-graf, and graft-versus-host diseases, or auto.mmuaity 

"* " autoi — -fertility, lense tissue injury, demye.ination. systemic 
lupus erythematosa, drug induced hemolytic anemia, rheumatoid arthritis Sjogren', 
Dtsea.se. and scleroderma. Moreover, the protein may represent a secreted factor that 
uflueocc. the differentiation or behavior of other blood cells, or that recruits 
25 hematopoietic cells to site., of injury. Thus, this gene product is thought to be usefu. in 
the expansion of stem cells and committed progenitors of various blood lineages and 
- ^ differentiation and/or proliferation of various cell types. The tissue distribution 
» sktn tumors and cancerous tissue (e.g. cheek, breast, synovial sarcoma) indicates 
that polypeptides and polypeptides corresponding to this gene are useful forthe 
d.agnosis and treatment of cancer and other proliferative disorder, Expression in 
cellular sources such as embryonic tissue marked by proliferating cells indicates that 
50 thts protein may play a role in the regulation of ce.lu.ar division. Additionally the 



15 



20 



25 



30 



55 



WO 00/06698 PCmS99/17130 
5 84 

expression in hematopoietic cells and tissues indicates thai this protein may play a 
role in the proliferation, differentiation, and/or survival of hematopoietic cell lineages 
10 10 SUCh a " eVem - this S ene * useful in the treatment of lymphoproliferative disorders 

and in the maintenance and differentiation of various hematopoietic lineages from 
5 early hematopoietic stem and committed progenitor cells. Similarly, embryonic 
^ development also involves decisions involving cell differentiation and/or apoptosis in 

pattern formation. Thus this protein may also be involved in apoptosis or tissue 
differentiation and could again be useful in cancer therapy. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
20 10 immu n°therapy targets for the above listed tissues. The tissue distribution in"""" ' 

cerebellum and frontal cortex indicates polynucleotides and polypeptides 
corresponding to this gene are useful for the detection, treatment, and/or prevention of 
neurodegenerative disease states, behavioral disorders, or inflammatory conditions. 
Representative uses are described in the "Regeneration" and "Hyperproliferativc 
Disorders" sections below, in Example 1 1. 15, and 18, and elsewhere herein. Briefly, 
the uses include, but are not limited to the detection, treatment, and/or prevention of 
Alzheimer* Disease. Parkinson's Disease, Huntington's Disease. Tourette Syndrome, 
rr.e.".in S :t:s. encephalitis, denominating diseases, peripheral neuropathies, neoplasia, 
trauma, congenital malformations, spinal cord injuries, ischemia and infarction, 
aneurysms, hemorrhages, schizophrenia, mania, dementia, paranoia, obsessive 
35 compulsive disorder, depression, panic disorder, learning disabilities. ALS, 

psychoses, autism, and altered behaviors, including disorders in feeding, sleep 
patterns, balance, and perception. In addition, elevated expression of this gene product 
in regions of the brain indicates it plays a role in normal neural function. 
40 25 Potentially, this gene product is involved in synapse formation. 

neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. Furthermore, the protein may also be used to determine biological activity, 
45 10 raisc ^bodies, as tissue markers, to isolate cognate ligands or receptors, to 

identify agents that modulate their interactions, in addition to to use as a nutritional 
30 supplement. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:40 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specificaJly 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2089 of SEQ ID NO:40, b is an 
integer of 15 to 2103, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:40, and where b is greater than or equal to a + 14. ' 

FEATURES OF PROTEIN ENCODED BY GENE NO: 31 
The polypeptide of this gene has been determined to have a zinc finger ( Zinc finger, 
C2H2 type) domain at about amino acid position 16-50 of the amino acid sequence 
referenced in Table I for this gene. Therefore, 

A preferred polypeptide fragment of the invention comprises the following 
amino acid sequence: LCVCLVYLCMYGVCLCVIVCVSGVSLCLYVWGVSVC 

DCVSVFMCVCLCVIFCVYGKPRTEHYHSPHLAKQKAFREMCGRHDVSAAGIF 
QSYV (SEQ ID NO: 312). Polynucleotides encoding these polypeptides are also 
provided. 'Zinc finger' domains are nucleic acid-binding protein structures first 
identified in the Xenopus transcription factor TFIIIA. These domains have since been 
found in numerous nucleic acid-binding proteins. A zinc finger domain is composed 
of 25 to 30 amino-acid residues. There are two cysteine or histidine residues at both 
extremities of the domain, which are involved in the tetrahedral coordination of a zinc 
atom. It has been proposed that such a domain interacts with about five nucleotides. A 
schematic representation of a zinc finger domain is shown below: 
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Many classes of zinc fingers are characterized according t0 the number and 
positions of the histidine and cysteine residues involved in the zinc atom coordination. 
In the first ciass to be characterized, called C2H2, the first pair of zinc coordinating 
residues are cysteines, while the second pair are histidines. A number of experimental 
reports have demonstrated the zinc- dependent DNA or RNA binding property of 
some members of this class. Some of the proteins known to include C2H2-type zinc 
fingers are listed below. We have indicated, between brackets, the number of zinc 
fmger regions found in each of these proteins; a V symbol indicates that only partial 
sequence data is available and that additional finger domains is present. 
This gene is expressed primarily in salivary gland. 
Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, salivary gland related diseases, diseases of the mouth, and other 
digestive disorders. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the digestive system, expression of this gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(e.g., cancerous and wounded tissues) or bodily fluids (e.g., saliva, serum, plasma, 
urine, synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 
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Preferred polypeptides of (he present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 154 as residues: Gly-46 to Hi S -S4. Polynucleotides 
70 encoding said polypeptides are also provided. 

The tissue distribution indicates that the protein products of this gene are 
5 useful for diagnosis and treatment of salivary gland related diseases (mumps, calculi 
formation in ducts, sarcoidosis, facial palsy, tumors, Sjogren* Syndrome) and other 
digestive system disorders. Furthermore, the protein may also be used to determine 
biological aciivity, raise antibodies, as Ussue markers, to isolate cognate ligandsor 
receptors, to identify agents Dim modulate their interactions, in addition to its use as a 
nutritional supplement. Protein, as well as, antibodies directed against the proteiamay 
show utility as a tumor marker and/or immunotherapy targets Tor the above listed 
tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
25 av3i,able and ^cssible through sequence databases. Some of these sequences are 

related to SEQ ID NO:4l and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b. where a is any integer between 1 to 2335 of SEQ ID NO:4 1, b is an 
35 inte 8 er of 15 to 2349 - w bere both a and b correspond lo the positions of nucleotide 

residues shown in SEQ ID NO:41 , and where b is greater than or equal to a + 14 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 32 

This gene is expressed primarily in fetal tissue (e.g. spleen, liver, brain), 
cancerous tissues (e.g. ovarian, colon, stomach, parathyroid) and to a lesser extent in 
immune cells and tissue (e.g. B-cells, T<ell s . bone marrow), and reproductive organs. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissuc(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to. cancer, particularly of the colon and ovaries, disorders of the 
developing fetus, neurodegenerative conditions, and immune system disordeis. 
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Similarly, polypeptides and antibodies directed ,o these polypeptides are useful in 
providing immunological probes for differential identification of the tissuefs) or cell 
We(s). For a number of disorders of the above tissues or cells, particularly of the 
immune system, expression of this gene at significantly higher or lower levels is 
5 routinely detected in certain tissues or cell types (e.g.. unmune, reproductive, neural 
cancerous and wounded tissues) or bodily fluids (e.g.. serum, plasma, urine synovial 
fluid and spinal fluid) or another tissue or cell sample taken from an individual having 
such a disorder, relative to the standard gene exptession level, i.e.. the expression 
level in healthy tissue or bodily fluid fro,,, an individual no. having thc disorder. 
20 10 Preferred polypeptides of the present invention comprise immunogenic - 

epitopes shown in SEQ ID NO: 155 us residues: Lys-35 to Lys-47. Polynucleotides 
encoding said polypeptides are also provided. 

The expression of this gene within fetal tissue and other cellular sources marked by 
proliferating cells indicates this protein may play a ro , c in & regnlation of cel]u]ar 
15 dtvision. and may show utility in the diagnosis, treatment, and/or prevention of 
developmental diseases and disorders, including cancer, and other proliferative 
conditions. Representative uses are described in the ••Hyperproliferative Disorders » 
a-"-d "Regeneration" sections be*w and elsewhere herein. Briefly, developmental 
tissues rely on decisions involving cell differentiation and/or apoptosis in pattern 
20 formation. 

35 ^regulation of apoptosis can result in inappropriate suppression of cell 

death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 

^ neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 

25 potential roles in proliferation and differentiation, this gene product may have 

applications in the adult for tissue regeneration and the treatment of cancers. It may 
ako act as a morphogen to control cell and tissue type specification. Therefore, the 

45 polynucleotides and polypeptides of the present invention arc useful in treating, 

detecting, and/or preventing said disorders and conditions, in addition to other types 
30 of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
dtfferentiation and is useful in the detection, treatment, and/or prevention of 

50 degenerative or proliferative conditions and diseases. The protein is useful in 
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modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and Tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. The tissue distribution 
in immune cells (such as T-cells and B-cells) and immune tissues (bone marrow) 
indicates polynucleotides and polypeptides corresponding to this gene are useful for 
the diagnosis and treatment of a variety of immune system disorders. Representative 
uses are described in the "Immune Activity" and "infectious disease" sections below, 
in Example 11,13, 14, 16, 18, 19. 20, and 27, and elsewhere herein. Briefly, the 
expression of this gene product indicates a role in regulating the proliferation; 
survival: differentiation; and/or activation of hematopoietic cell lineages, including - 
blood stem cells. This gene product is involved in the regulation of cytokine 
production, antigen presentation, or other processes suggesting a usefulness in the 
treatment of cancer (e.g. by boosting immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatous Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft-versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyelination, systemic 
lupus erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic ceils to sites of injury. Thus, this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/ur proliferation of various cell types. The tissue distribution 
in parathyroid indicates polynucleotides and polypeptides corresponding to this gene 
are useful for the detection, treatment, and/or prevention of various endocrine 
disorders and cancers. Representative uses are described in the "Biological Activity", 
"Hyperproliferative Disorders", and "Binding Activity - sections below, in Example 
H t 17, 18, 19, 20 and 27. and elsewhere herein. Briefly, the protein can be used for 



WO 00/06698 



90 



PCT/US99/I7130 



10 



15 



the detection, treatment, and/or prevention of Addison's Disease, Cushing's 
Syndrome, and disorders and/or cancers of the pancrease (e.g. diabetes meliitus), 
adrenal cortex, ovaries, pituitary (e.g., hyper-, hypopituitarism), thyroid (e.g. hyper-, 
hypothyroidism), parathyroid (e.g. hyper-. hypoparathyroidism) . hypothalamus, and 
testes. Additionally, the tissue distribution in brain tissue indicates polynucleotides 
and polypeptides corresponding to this gene are useful for the detection, treatment, 
and/or prevention of neurodegenerative disease states, behavioral disorders, or 
inflammatory conditions. Representative uses are described in the "Regeneration" and 
"Hyperproliferative Disorders" sections below, in Example 11. 15. and iS, and 
elsewhere herein. Briefly, the uses include, but arc not limited to the detection, - 
treatment, and/or prevention of Alzheimer's Disease. Parkinson's Disease. 
Huntington's Disease, Tourette Syndrome, meningitis, encephalitis, demyelinating 
diseases, peripheral neuropathies, neoplasia, trauma, congenital malformations, spinal 
cord injuries, ischemia and infarction, aneurysms, hemorrhages, schizophrenia, 
mania, dementia, paranoia, obsessive compulsive disorder, depression, panic disorder, 
learning disabilities, ALS, psychoses, autism, and altered behaviors, including 
disorders in feeding, sleep patterns, balance, and perception. In addition, elevated 
expression of this gene procuct in regions of the brain indicates it plays a role in 
normal neural function. 

Potentially, this gene product is involved in synapse formation, 
neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. Furthermore, the protein may also be used to determine biological activity, 
to raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to 
identify agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as, antibodies directed agamst the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:42 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
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more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1545 ofSEQ ID NO:42, b is an 
integer of 1 5 to 1 559. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:42, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 33 

When tested against U937 Myeloid cell lines, supernatant* removed from ceils 
containing this gene activated ihe GAS assay. Thus, it is likely that this gene activates 
myeloid cells through the Jak-STAT signal transduction pathway. The gamma 
activating sequence (GAS) is a promoter element found upstream of many genes* 
which are involved in the Jak-STAT pathway. The Jak-STAT pathway is a large! 
signal transduction pathway involved in the differentiation and proliferation of cells. 
Therefore, activation of the Jak-STAT pathway, reflected by the binding of the GAS 
element, can be used to indicate proteins involved in the proliferation and 
differentiation of cells. 

This gene is expressed primarily in skin rumors. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents fcr differentia! identification of the tissue(s) or cell typc(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to. skin disorders, particulary skin cancer. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
probes for differentia) identification of the tissues) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the skin, expression of this gene 
at significandy higher or lower levels is routinely detected in certain tissues or cell 
types (e.g., cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, 
urine, synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 156 as residues: Pro-38 to Gly-44. Phe-56 to Thr-64. 
Polynucleotides encoding said polypeptides are also provided. 
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The tissue distribution in skin indicates thai polynucleotides and polypeptides 
corresponding to this gene are useful for the treatment, diagnosis, and/or prevention 
of various skin disorders including congenital disorders (i.e. nevu moles, freckles, 
Mongolian spots, hemangiomas, port-wine syndrome), integumentary tumors (i.e. 
keratoses, Bowen's Disease, basal cell carcinoma, squamous cell carcinoma, 
malignant melanoma, Paget's Disease, mycosis fungoides, and Kaposi's sarcoma), 
injuries and inflammation of the skin (i.e.wounds, rashes, prickly heat disorder, 
psoriasis, dermatitis), atherosclerosis, uticaria, eczema, photosensitivity, autoimmune 
disorders (i.e. lupus erythematosus, vitiligo., dermatonsyositis, morphea, scleroderma, 
pemphigoid, and pemphigus), keloids, striae, erythema, petechiae, purpura, and 
xanthelasma. Moreover, such disorders may predispose increased susceptibility to 
viral and bacterial infections of the skin (i.e. cold sores, warts, chickenpox, 
molluscum contagiosum, herpes zoster, boils, cellulitis, erysipelas, impetigo, tinea, 
aithletes foot, and ringworm). Protein, as well as, antibodies directed against the 
protein may show utility as a tumor marker and immunotherapy targets for the above 
listed tumors and tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available ar.d accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:43 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between i to 1752 of SEQ ID NO:43, b is an 
integer of 15 to 1 766, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:43, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 34 

The translation product of this gene shares sequence homology with mitogen- 
induced prostate carcinoma (mouse) which is thought to be important in the etiology 
of cancer. In this respect, this gene is mitogen- induced and/or involved in cell 
proliferation. 
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Preferred polypeptides of the invention comprise the following amino acid 
sequence: GHMPYGWLTEIRAVTPATOKNNPSNKLVSTShTIVrAAHIKKF 
TFVCMALSLTLCFVMFWTPNVSEKILIDnGVDFAFAELCVVPLRlFSITPVPVT 
VRAHLTGWLMTLKKTFVLAPSSVLRIIVL1ASLVVLPYLGVHGATLGVGSLLA 
GFVGESTMVAIAACWYI^QKKKMENESATEGEDSAMTDMPPTEEVTDr^ 
MREENE (SEQ ID NO: 313) and/or QVVFVAILLHSHLECREPLLIPILSLYMGA 
LVRCTTLCLGYYKNmDllPDRSGPELGGDAnRKMLSFWWPLALO-ATQRISR 
PrVNLFVSRDLGGSSAATEAVAILTATYPV (SEQ ID NO: 3 14). Polynucleotides 
encoding these polypeptides are also provided. 

The gene encoding the disclosed cDNA is believed to reside on chromosome. 
5. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 5. 

This gene is expressed primarily in early infant and adult brain, retina, fetal 
tissue (e.g., liver, speen, whole embryo) and to a lesser extent in immune ceils (e.g., 
monocytes and T-cells), colon, and parathyroid tumor tissue. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, cancers, disorders of the immune system and nervous system. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
metabolic system (cancers), expression of this gene at significantly higher or lower 
levels is routinely detected in certain tissues or cell types (e.g., immune, neural, 
cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial 
fluid and spinal fluid) or another ussue or cell sample taken from an individual having 
such a disorder, relative to the standard gene expression level, i.e., the expression 
level in healthy tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ rD NO: 157 as residues: Arg-122 to Ser-139, Mel- 144 toGlu- 
149. Polynucleotides encoding said polypeptides are also provided. 
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The tissue distribution and homology to mitogen induced prostate carcinoma 
(mouse) indicates that polynucleotides and polypeptides corresponding to this gene 
are useful for the study and treatment of cancers, including but not limited to the 
colon, parathyroid, and adrenal glands. Moreover, the expression within fetal tissue 
and other cellular sources marked by proliferating cells indicates this protein may 
play a role in the regulation of cellular division, and may show utility in the diagnosis, 
treatment, and/or prevention of developmental diseases and disorders, including 
cancer, and other proliferative conditions. Representative uses are described in the 
"Hyperproiiferative Disorders" and "Regeneration'' sections below and elsewhere 
herein. Briefly, developmental tissues rely on decisions involving cell differentiation 
and/or apoptosis in pattern formation. 

Dysrcgulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus ihis protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, ireatmenL and/or prevention of 
degenerative or proliferative conditions and diseases, The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. The tissue distribution 
in immune cells (T-cells, monocytes) indicates polynucleotides and polypeptides 
corresponding to this gene are useful for the diagnosis and treatment of a variety of 
immune system disorders. Representative uses arc described in the "Immune 
Activity" and "infectious disease" sections below, in Example 11, 13. 14, 16. 18, 19, 
20, and 27, and elsewhere herein. Briefly, the expression of this gene product 
indicates a role in regulating the proliferation: survival; differentiation: and/or 
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activation of hematopoietic cell Uncages, including blood stem cells. This gene 
product is involved in the regulation of cytokine production, antigen presentation, or 
other processes suggesting a usefulness in the treatment of cancer (e.g. by boosting 
immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatous Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft- versus- host diseases, or autoimmunity ' 
disorders, such as autoimmune infertility, lense tissue injury, demyclination, systemic 
lupus erythematosus, drug induced hemolytic anemia, rheumatoid arthritis. Sjogren's 
Disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic ceils to sites of injury. Thus, this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation ahuVor proliferation of various cell types. The tissue distribution 
in brain indicates polynucleotides and polypeptides corresponding to this gene are 
useful for the detection, treatment, and/or prevention of neurodegenerative disease 
states, behavioral disorders, or inflammatory conditions. Representative uses are 
described in the 'Regeneration" and "Hyperproliferative Disorders" sections below, in 
Example M, 15, and 1 8, and elsewhere herein. Briefly, the uses include, but are not 
limited to the detection, treatment, and/or prevention of Alzheimer's Disease. 
Parkinson's Disease, Huntington's Disease, Tourette Syndrome, meningitis, 
encephalitis, de myelinating diseases, peripheral neuropathies, neoplasia, trauma, 
congenital malformations, spinal cord injuries, ischemia and infarction, aneurysms, 
hemorrhages, schizophrenia, mania, dementia, paranoia, obsessive compulsive 
disorder, depression, panic disorder, learning disabilities. ALS, psychoses, autism, 
and altered behaviors, including disorders in feeding, sleep patterns, balance, and 
perception. In addition, elevated expression of this gene product in regions of the 
brain indicates it plays a role in normal neural function. 
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Potentially, this gene product is involved in synapse formation, 
neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. Furthermore, the protein may also be used to determine biological activity, 
to raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to 
identify agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some -of -these sequences are 
related to SEQ ID NO:44 and may have been publicly available prior to conception .of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2558 of SEQ ID NO:44, b is an 
integer of 15 to 2572, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:44, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 35 

This gene is expressed primarily in adult pulmonary tissue, umbilical vein, 
prostate, and fetal tissue (e.g.,heart). 

Therefore, polynucleotides and polypeptides of the invention arc useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, diseases of the pulmonary system. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the pulmonary system, 
expression of this gene at significantly higher or lower levels is routinely detected in 
certain tissues or cell types (e.g., pulmonary, cancerous and wounded tissues) or 
bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or another 
tissue or cell sample taken from an individual having such a disorder, relative to the 



WO 00/06698 



97 



PCT/US99/ni30 



standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 158 as residues; Arg-45 to Gly-5 1, Glu-75 to Asn-81. 
Polynucleotides encoding said polypeptides arc also provided. 

The tissue distribution in pulmonary tissue indicates thai polynucleotides and 
polypeptides corresponding to this gene are useful for the detection and treatment of 
disorders associated with developing lungs, particularly in premature infants where 
the lungs are the last tissues to develop. Additionally, the tissue distribution indicates 
that polynucleotides and polypeptides corresponding to this gene are useful for the 
diagnosis and intervention of lung tumors, since the gene is involved in the regulation 
of cell division, particularly since it is expressed in fetaJ tissue. Moreover, the 
expression within fetal. tissue and other cellular sources marked by proliferating cells 
indicates this protein may play a role in the regulation of cellular division, and may 
show utility in the diagnosis, treatment, and/or prevention of developmental diseases 
and disorders, including cancer, and other proliferative conditions. Representative 
uses arc described in the "Hyperproliferative Disorders" and "Regeneration" sections 
below and elsewhere herein. Briefly, developmental tissues rely on decisions 
involving cell differentiation and/or apoptosis in pattern formation. 

Dysregulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications iu the adult lor tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
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proliferating and cancerous cells and tissues. The protein can aiso be used to gain new 
insight into the regulation of cellular growth and proliferation. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed I issues. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:45 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-h, where a is any integer between 1 to 5 12 of SEQ ID NO:45, b is an 
integer of 15 to 526. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:45, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 36 

This gene is expressed primarily in adipose tissue. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the lissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but arc 
not limited to, fat metabolism. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the metabolic system, expression of this gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(e.g., cancerous and wounded tissues) or bodily fluids (e.g.. serum, plasma, urine, 
synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e.. 
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the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 159 as residues: Pro-96 to Ser-106. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in adipose tissue indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the treatment of obesity and 
other metabolic and endocrine conditions or disorders. Furthermore, the protein 
product of this gene may show utility in ameliorating conditions which occur 
secondary to aberrant fatty-acid metabolism (e.g. aberrant myelin sheath 
development), cither directly or indirectly. Protein, as well ns, antibodies directed 
against the protein may show utility as a tumor marker and/or immunotherapy targets 
for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:46 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1018 of SEQ ID NO:46, b is an 
integer of 15 to I032 t where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:46. and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 37 

This gene is expressed primarily in adult brain tissue, testes, placenta, kidney, 
infant and fetal tissue (e.g. .liver, spleen, lung) and to a lesser extent in immune cells 
(e.g.,T-cells and neutrophils) and in cancerous tissues (e.g.,ovarian tumor, Hodgekins 
lymphoma, pancreas. T-cell). 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissuc(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
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not limited to, CNS disorders, disorders of the testicles, cancer, particularly ovarian, 
pancreatic, T-ccIL and Hodgekin's lymphoma. Similarly, polypeptides and antibodies 
directed to these polypeptides arc useful in providing immunological probes for 
differential identification of the tissue(s) or cell type(s). For a number of disorders of 
the above tissues or cells, particularly of the brain,CNS, and testes expression of this 
gene at significantly higher or lower levels is routinely detected in certain tissues or 
cell types (e.g., neural, urogenital, cancerous and wounded tissues) or bodily fluids 
(e.g., serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell 
sample taken from an individual having such a -disorder, rciaiive to the standard gene 
expression level i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

The tissue distribution in brain indicates polynucleotides and polypeptides 
corresponding to this gene are useful for the detection, treatment, and/or prevention of 
neurodegenerative disease states, behavioral disorders, or inflammatory conditions. 
Representative uses are described in the "Regeneration" and "Hyperproliferative 
Disorders" sections below, in Example 1 1 , 15, and 18, and elsewhere herein. Briefly, 
the uses include, but arc not limited to the detection, treatment, and/or prevention of 
Alzheimer's Disease, Parkinson's Disease, Huntington's Disease. Tourette Syndrome, 
meningitis, encephalitis, demyelinating diseases, peripheral neuropathies, neoplasia, 
trauma, congenital malformations, spinal cord injuries, ischemia and infarction, 
aneurysms, hemorrhages, schizophrenia, mania, dementia, paranoia, obsessive 
compulsive disorder, depression, panic disorder, learning disabilities, ALS, 
psychoses, autism, and altered behaviors, including disorders in feeding, sleep 
patterns, balance, and perception. In addition, elevated expression of this gene product 
in regions of the brain indicates it plays a role in normal neural function. 

Potentially, this gene product is involved in synapse formation, 
neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. Moreover, the expression within fetal tissue and other cellular sources 
marked by proliferating cells indicates this protein may play a role in the regulation of 
cellular division, and may show utility in the diagnosis, treatment, and/or prevention 
of developmental diseases and disorders, including cancer, and other proliferative 
conditions. Representaiive uses are described in the "Hyperproliferative Disorders" 
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and "Regeneration" sections below and elsewhere herein. Briefly, developmental 
tissues rely on decisions involving cell differentiation and/or apoptosis in pattern 
formation. 

Dysregulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potential roles in proliferation and. differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. The tissue distribution 
indicates polynucleotides and polypeptides corresponding to this gene are useful for 
the diagnosis and treatment of a variety of immune system disorders. Representative 
uses are described in the "Immune Activity" and "infectious disease" sections below, 
in Example 1 l t 13, 14, 16, 18, 19, 20, and 27, and elsewhere herein. Briefly, the 
expression of this gene product indicates a role in regulating the proliferation; 
survival; differentiation; and/or activation of hematopoietic cell lineages, including 
blood stem cells. This gene product is involved in the regulation of cytokine 
production, antigen presentation, or other processes suggesting a usefulness in the 
treatment of cancer (e.g. by boosting immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatous Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
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such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host -versus -graft and graft-versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyelination, systemic 
lupus erythematosis. drug induced hemolytic anemia, rheumatoid arthritis. Sjogren's 
Disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/or proliferation of various cell types. Additionally, the 
tissue distribution in testes indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for the treatment and diagnosis of conditions 
concerning proper testicular function (e.g. endocrine function, sperm maturation), as 
well as cancer. Therefore, this gene product is useful in the treatment of male 
infertility and/or impotence. This gene product is also useful in assays designed to 
identify binding agents, as such agents (antagonists) are useful as male contraceptive 
agents. Similarly, the protein is believed to be useful in the treatment and/or diagnosis 
of testicular cancer. The testes arc also a site of active gene expression of transcripts 
that is expressed, particularly at low levels, in other tissues of the body. Therefore, 
this gene product is expressed in other specific tissues or organs where it may play 
related functional roles in other processes, such as hematopoiesis, inflammation, bone 
formation, and kidney function, to name a few possible target indications. 
Furthermore, the protein may also be used to aetermine biological activity, raise 
antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify agents 
that modulate their interactions, in addition to its use as a nutritional supplement 
Protein, as well as, antibodies directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ lt> NO:47 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 



WO 00/06698 



103 



PCT/US99/I7130 



more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b. where a is any integer between 1 to 2666 of SEQ ID NO:47, b is an 
integer of 1 5 to 2680, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:47, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 38 

When tested against fibroblast cell lines, supernatants removed from cells 
containing this gene activated the EGR1 assay. Thus, it is likely that this gene 
activates fibroblast cells through a signal transduction pathway. Early growth 
response 1 (EGRl) is a promoter associated with certain genes that induces various 
tissues and cell types upon activation, leading the cells to undergo differentiation and 
proliferation. 

This gene is expressed primarily in endometrial stromal cells, endometrial 
tumors, keratinocytes, fetal tissue (e.g. liver, spleen) and to a lesser extent in 
endothelial cells and immune cells (e.g., T-cells). 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell rype(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, endometrial carcinoma and immune cells disorders. Similarly, 
polypeptides and antibodies directed to these polypeptides arc useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the female 
reproductive system, expression of this gene at significantly higher or lower levels is 
routinely detected in certain tissues or cell types (e.g., immune, cancerous and 
wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal 
fluid) or another tissue or cell sample taken from an individual having such a disorder, 
relative to the standard gene expression level, i.e., the expression level in healthy 
tissue or bodily fluid from an individual not having the disorder. 

The tissue distribution in the endometrium indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for treating female infertility. The 
protein product is likely involved in preparation of the endometrium of implantation 
and could be administered either topically or orally. Alternatively, this gene could be 
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transfected in gene-replacement treatments into the cells of the endometrium and the 
protein products could be produced. Similarly, these treatments could be performed 
during artificial insemination for the purpose of increasing the likelyhood of 
implantation and development of a healthy embryo. In both cases this gene or its gene 
product could be administered at later stages of pregnancy to promote heathy 
development of the endometrium. Additionally, polynucleotides and polypeptides 
corresponding to this gene are useful for diagnosis and treatment of endometrial 
carcinoma. The tissue distribution indicates that polynucleotides and polypeptides 
corresponding to this gene arc useful for the diagnosis and treatment of caiiccrand 
other proliferative disorders. Expression within embryonic tissue and other cellular 
sources marked by proliferating cells indicates that this protein may play a role in the 
regulation of cellular division. Additionally, the expression in hematopoietic cells and 
tissues indicates that this protein may play a role in the proliferation, differentiation, 
and/or survival of hematopoietic cell lineages. In such an event, this gene is useful in 
the treatment of lymphoproliferative disorders, and in the maintenance and 
differentiation of various hematopoietic lineages from early hematopoietic stem and 
committed progenitor cells. Similarly, embryonic development also involves 
decisions involving cell differentiation and/or apoptosis in pattern formation. Thus 
this protein may also be involved in apoptosis or tissue differentiation and could again 
be useful in cancer therapy. The tissue distribution in immune cells such as helper T- 
cells indicates polynucleotides and polypeptides corresponding to this gene are useful 
for the diagnosis and treatment of a variety of immune system disorders. 
Representative uses are described in the "Immune Activity" and "infectious disease" 
sections below, in Example 11,13, 14, 16, 18, 19, 20, and 27, and elsewhere herein. 
Briefly, the expression of this gene product indicates a role in regulating the 
proliferation; survival; differentiation; and/or activation of hematopoietic cell 
lineages, including blood stem cells. This gene product is involved in the regulation of 
cytokine production, antigen presentation, or other processes suggesting a usefulness 
in the treatment of cancer (e.g. by boosting immune responses). 

Since the gene is expressed in cells of lymphoid origin, rhe natural gene 
product is involved in immune functions. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
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as AIDS, leukemia, rheumatoid arthritis, granulomatou's Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host- vers us-graft and graft-versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, lensc tissue injury, demyelination, systemic 
lupus erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/or proliferation of various cell types. The tissue distribution 
in keratinocytes indicates polynucleotides and polypeptides corresponding to this 
gene are useful for the treatment, diagnosis, and/or prevention of various skin 
disorders. Representative uses are described in the "Biological Activity", 
"Hyperprol iterative Disorders", "infectious disease", and "Regeneration" sections 
below, in Example 11, 19, and 20, and elsewhere herein. Briefly, the protein is useful 
in detecting, treating, and/or preventing congenital disorders (i.e. nevi, moles, 
freckles, Mongolian spots, hemangiomas, port- wine syndrome), integumentary 
tumors (i.e. keratoses. Bo wen's Disease, basal cell carcinoma, squamous cell 
carcinoma, malignant melanoma, Paget's Disease, mycosis fungoides, and Kaposi's 
sarcoma), injuries and inflammation of the skin (i.e. wounds, rashes, prickly heat 
disorder, psoriasis, dermatitis), atherosclerosis, uticaria. eczema, photosensitivity, 
autoimmune disorders (i.e. lupus erythematosus, vitiligo, dermatomyositis, morphea, 
scleroderma, pemphigoid, and pemphigus), keloids, striae, erythema, petechiae, 
purpura, and xanthelasma. In addition, such disorders may predispose increased 
susceptibility to viral and bacterial infections of the skin (i.e. cold sores, warts, 
chickenpox, molluscum contagiosum, herpes zoster, boils, cellulitis, erysipelas, 
impetigo, tinea, althlctcs foot, and ringworm). Moreover, the protein product of this 
gene may also be useful for the treatment or diagnosis of various connective tissue 
disorders (i.e.. arthritis, trauma, tendonitis, chrondomaiacia and inflammation, etc.). 
autoimmune disorders (i.e., rheumatoid arthritis, lupus, scleroderma, 
dermatomyositis, etc.), dwarfism, spinal deformation, joint abnormalities, amd 
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chondrodysplasias (i.e. spondyloepiphyseal dysplasia congenita, familial 
osteoarthritis. Ate! osteogenesis type D, metaphyseal chondrodysplasia type Schmid). 
Furthermore, the protein may also be used to determine biological activity, to raise 
antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify agents 
that modulate their interactions, in addition to its use as a nutritional supplement. • 
Protein, as well as, antibodies directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:48 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1716 of SEQ ID NO:48, b is an 
integer of 15 to 1730, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:48, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY C.ENR NO: 39 

This gene is expressed primarily in LNCAP cells (prostate cell line) and retina 
derived N2b5HR cells. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, prostate cancer and eye disorders. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the male urogenital and 
reproductive system expression of this gene at significantly higher or lower levels is 
routinely detected in certain tissues or cell types (e.g., cancerous and wounded 
tissues) or bodily fluids (e.g., serum, plasma, urine, synovia! fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative 
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to the standard gene expression level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 162 as residues: Asn-50 to Ser-57. Polynucleotides 
encoding said polypeptides are also provided. 

The expression in prostate may indicate the gene or its products can be used in the 
disorders of the prostate, including inflammatory disorders, such as chronic 
prostatitis, granulomatous prostatitis and maiacopiakia, prostatic hyperplasia and 
prostate neoplastic disorders, including adenocarcinoma, transitional cell carcinomas, 
ductal carcinomas, squamous cell carcinomas, or as hormones or factors with 
systemic or reproductive functions. The tissue distribution in retina indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for the 
treatment and/or detection of eye disorders including blindness, color blindness, 
impaired vision, short and long sightedness, retinitis pigmentosa, retinitis proliferans, 
and retinoblastoma, retinochoroidilis, retinopathy and retinoschisis. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate iigands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences arc 
related to SEQ ID NO:49 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1261 of SEQ ID NO:49, b is an 
integer of 15 to 1275, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:49, and where b is greater than or equal to a + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 40 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: RCCCRGCSCRARLCPPARSTAVAPECRGAHPSR 
AMRPGTALQAVLLAVLLVGLRAATGRlXSGQPVCRGGTQRPCYKNaYFHD 
TSRRLNFEEAKEACRRGWRPASQHRVLKLMNRN (SEQ ID NO: 315). 
Polynucleotides encoding these polypeptides are also provided. 

A preferred polypeptide fragment of the invention comprises the following 
amino acid sequence: MRPGTALQAVLLAVLLVGLRAATGRLLSGQPVCRGG 
TQRPCYKVIYFHDTSRRLNFEEAKEACRRGWRPASQHRVLICMNRN (SEQ ID 
NO: 316). Polynucleotides encoding these polypeptides are also provided. 

This gene is expressed primarily in smooth muscle and human thyroid and to a 
lesser extent in amniotic ceils and human endometrial stromal eel Is- treated with 
progesterone. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissuc(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, thyroid disorders. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the endocrine system, expression of this gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(e.g., cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, 
synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 163 as residues: Ser-75 to Leu-81. Polynucleotides 
encoding said polypeptides are also provided. 
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The tissue distribution indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for diagnosis and treatment of endocrine 
disorders of the thyroid. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences arc 
related to SEQ ID NO: 50 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1748 of SEQ ID NO:50, b is an 
integer of 15 to 1762, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 50, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 41 

This gene is expressed primarily in human testes tumor and bone re arrow. 
Therefore, polynucleotides and polypeptides of the invention are useful as 
rengents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, disorders of the testicles including but not limited to testicular 
cancerand immune system disorders. Similarly, polypeptides and antibodies directed 
to these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the male reproductive system and immune system 
expression of this gene at significantly higher or lower levels is routinely detected in 
certain tissues or cell types (e.g., reproductive, immune, cancerous and wounded 
tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative 
to the standard gene expression level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 
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Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 164 as residues: His-31 to Gly-41. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in testes, particularly testicular tumors, indicates that 
polynucleotides and polypeptides corresponding to this gene arc useful for the 
treatment and diagnosis of conditions concerning proper testicular function (e.g. 
endocrine function, sperm maturation), as well as cancer. Therefore, this gene product 
is useful in the treatment of male infertility and/or impotence. This gene product is 
also useful in assays designed to identify binding ^nts, as such agents (antagonists) 
are useful as male contraceptive agents. Similarly, the protein is believed to be useful 
in the treatment and/or diagnosis of testicular cancer. The testes are also a site of 
active gene expression of transcripts that is expressed, particularly at low levels, in 
other tissues of the body. Therefore, this gene product is expressed in other specific 
tissues or organs where it may play related functional roles in other processes, such as 
hematopoiesis t inflammation, bone formation, and kidney function, to name a few 
possible target indications. The tissue distribution in bone marrow indicates 
polynucleotides and polypeptides corresponding to this gene arc useful for the 
diagnosis and treatment of a variety of immune system disorders. Representative uses 
are described in the "Immune Activity" and "infectious disease" sections below, in 
Example II, 13, 14, 16, 18, 19, 20, and 27, and elsewhere herein. Briefly, the 
expression of this gene product indicates a role in regulating the proliferation: 
survival; differentiation; and/or activation of hematopoietic cell lineages, including 
blood stem cells. This gene product is involved in the regulation of cytokine 
producUon, antigen presentation, or other processes suggesting a usefulness in the 
treatment of cancer (e.g. by boosting immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asdima, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatous Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and grafi-versus-host diseases, or autoimmunity 
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disorders, such as autoimmune infertility, lense tissue injury, demyclinaiion, systemic 
lupus erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/or proliferation of various cell types. Furthermore, the 
protein may also be used to determine biological activity, raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agenis thai modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:5 1 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides arc specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2045 of SEQ ID NO:51 , b is an 
integer of 1 5 to 2059, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:51 , and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 42 

The translation product of this gene shares sequence homology with 
prutocadhcrins, which are related to cadherin, and possess cell adhesive ability. 
Cadherins are glycosylated integral membrane proteins that are involved in cell -cell 
adhesion. 

This gene is expressed primarily in brain (infant, adult frontal lobe, manic 
depression tissue) and to a lesser extent in epididymus, healing groin wounds, ovary, 
adipocytes, and fetal tissue (e.g., kidney and retina). 
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Therefore, polynucleotides and polypeptides of .he invention are useful as 
reagents for differential idemificahon of the tissues) or cell typefs) present in a 
10 bi0l ° 8ical SM, P le «* for diagnosis of diseases and conditions which include, but are 

not limited to. neurodegenerative disorders, impaired male and female fertility. 
5 developmental disorders, fibrosis, and manic depression . Similarly, polypeptides and 
anabod.es directed to these polypeptides are useful in providing immunological 
probe, for differential identification of the tissue(s) or cell type( s ). For a number of 
disorders of the above tissues or cells, particularly of the nervous system and 
reproductive system expression of this gene at significantly higher or lower levels is 
routinely detected in certain tissues or cell types (e.g.. neural, reproductive, cancerous 
and wounded tissues) or bodily fluids (e.g.. scrum. p.asma. urine , synoviaJ tlujd ^ 
spmal fluid) or another .issue or cell sample taken from an individual having such a 
disorder, relative to the standard gene expression level, i.e.. the expression level in 
25 hcal,hy ,issue or bodi| y fl«id from an individual not having .he disorder. 

15 Preferred polypeptides of the present invention comprise immunogenic 

epitopes shown in SEQ ID NO: 165 as residues: Val-35 to Lys-41. Ser-68 to Gln-73 
GIu-88 to Glu-93, Arg-156 to Gly-163. Ala-199 to Gly-206. Asp-2 16 to Ser-226. Thr- 
249 to Asn-254. As>339 to Pro-345. He-370 to Gly-379. Pro-429 to Glu-434. Arg- 
461 >oPro-466.Ala-475.oThr-482,Pro-585toGly-593.Glu-63I toGln-639 Pro- 
674 to Pro-682, Gln-7.5 to Gly-720, Ser-736 to Arg-742. Polynucleotides encoding 
35 said polypeptides are also provided. 

BLAST analysis reveals high homology to protocadherin sequences. These 
sequences are related to cadherin. and possess cell adhesive ability. Such proteins 
may have regulatory functions in the ceil, as well as the cell-ceil adhestve properties 
Antibodies produced against these sequences are useful for modulating the binding 
activity of these protocadherins, and can be used therapeutically. The .issue 
distribution in brain indicates polynucleoudes and polypeptides corresponding to this 
gene are useful forme detection, treatment, and/or prevention of neurodegenerauve 
disease states, behavioral disorders, or inflammatory conditions. Representative uses 
are described in the "Regeneration" and ••Hypcrprolifera.ive Disorders" sections 
below, in Example 1 1. 15, and 18, and elsewhere herein. Briefly, the uses include, but 
50 are not limited to the detection, treatment, and/or prevention of Alzheimer's Disease. 
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Parkinson's Disease, Huntington's Disease. Tourette Syndrome, meningitis, 
encephalitis, demyeiinating diseases, peripheral neuropathies, neoplasia, trauma, 
congenital malformations, spinal cord injuries, ischemia and infarction, aneurysms, 
hemorrhages, schizophrenia, mania, dementia, paranoia, obsessive compulsive 
disorder, depression, panic disorder, learning disabilities, ALS, psychoses, autism, 
and altered behaviors, including disorders in feeding, sleep patterns, balance, and 
perception. In addition, elevated expression of this gene product in regions of the 
brain indicates it plays a role in normal neural function. 

Potentially, this gene product is involved in synapse formation, 
neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. The tissue distribution in epididymus indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the treatment and diagnosis of 
conditions concerning proper testicular function (e.g. endocrine function, sperm 
25 maturation), as well as cancer. Therefore, this gene product is useful in the treatment 

of male infertility and/or impotence. This gene product is also useful in assays 
designed to identify binding agents, as such agents (antagonists) are useful as male 
contraceptive agents. Similarly, the protein is believed to be useful in the treatment 
and/or diagnosis of testicular cancer. The testes are also a site of active gene 
expression of transcripts that is expressed, particularly at low levels, in other tissues 
20 of the body. Therefore, this gene product is expressed in other specific tissues or 
35 or £ ans where k ma y Play related functional roles in other processes, such as 

hematopoiesis, inflammation, bone formation, and kidney function, to name a few 
possible target indications. Moreover, the expression within fetal tissue (e.g., kidney 
and retina) and other cellular sources marked by proliferating cells indicates this 
protein may play a role in the regulation of cellular division, and may show utility in 
the diagnosis, treatment, and/or prevention of developmental diseases and disorders, 
including blindness, cancer, and other proliferative conditions. Representative uses 
are described in the "Hyperproliferativc Disorders" and "Regeneration" sections 
below and elsewhere herein. Briefly, developmental tissues rely on decisions 
30 involving cell differentiation and/or apoptosis in pattern formation. 

Dysregulation of apoptosis can result in inappropriate suppression of cell 
50 death, as occurs in the development of some cancers, or in failure to control the extent 
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of ceil death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinaj muscular atrophy (SMA). Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
15 markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for thr. above listed tissues. 

Many polynucleotide sequences, such as F.ST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:52 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b. where a is any integer between 1 to 3268 of SEQ ID NO:52, b is an 
integer of 15 to 3282, where hoth a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:52, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 43 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: 
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IRHEQQGEEDDEHARP1JVESLLLA1ADLLFCPDFTVQSHRRSTVDSAEDVHSL 

DSCEYIWEAGVGFAHSPQPNYIHDMN^RMELLKLIXTCFSEAMYLPPAPESGS 

TNPWVQFFCSTENRHALPLFTSLLNTVCAYDPVGYGIPYNHLLFSDYREPLVE 

EAAQVLIVTLDHDSASSASPTVDGTTTGTAMDDADPPGPENLFVNYLSRIHRE 

EDFQFILKGrARLLSNPLLQTYLPNSTKKDPVPPGAASSLLEALRLQQEIPLLRA 

EEQRRPRI IPCPHPLLPQRCPGRS V (SEQID NO: 317). Poiynucleotides encoding 

such polypeptides are also provided. 

This gene is expressed primarily in brain, breast, breast cancer tissue and to a 
lesser extent in epididymis ..amniotic ceils, and embryo tissue. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell typc(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to. neurodegenerative disorders, impaired CNS function, male sterility, 
and breast cancer. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell typc(s). For a number of disorders of the above 
tissues or cells, particularly of the nervous and reproductive systems, expression of 
this gene at significantly higher or lower levels is routinely detected in certain tissues 
or cell types (e.g., neural, male reproductive, cancerous and wounded tissues) or 
bodily fluids (e.g., amniotic, serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative 
to the standard gene expression level, i.e.. the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 166 as residues: Pro-22 to Pro-3 1 , Ser-38 to His^3, 
Asp-74 to Leu-79, Asp-1 13 to Glu- 121, Leu- 157 to Val-166, AIa-189 to Arg-196, 
Gln-206 to Arg-21 1. Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in brain, particulary in the cerebellum, indicates 
poiynucleotides and polypeptides corresponding to this gene are useful for the 
detection, treatment, and/nr prevention of neurodegenerative disease states, behavioral 
disorders, or inflammatory conditions. Representative uses are described in the 
"Regeneration" and "Hyperproliferative Disorders" sections below, in Example U, 
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15. and 18, and elsewhere herein. Briefly, ihe uses include, but are not limited to the 
detection, treatment, and/or prevention of Alzheimer's Disease, Parkinson s Disease, 
Huntington's Disease, Tourette Syndrome, meningitis, encephalitis, demyelinating 
diseases, peripheral neuropathies, neoplasia, trauma, congenital malformations, spinal 
cord injuries, ischemia and infarction, aneurysms, hemorrhages, schizophrenia, 
mania, dementia, paranoia, obsessive compulsive disorder, depression, panic disorder, 
learning disabilities, ALS, psychoses, autism, and altered behaviors, including 
disorders in feeding, sleep patterns, balance, and perception. In addition, elevated 
expression of this gene product in regions of the brain-indicates it piays a roie in 
normal neural function. 

Potentially, this gene product is involved in synapse formation, 
neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. The tissue distribution in epididymis indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the treatment and diagnosis of 
conditions concerning proper testicular function (e.g. endocrine function, sperm 
maturation), as well as cancer. Therefore, this gene product is useful in the treatment 
of male infertility and/or impotence. This gene product is also useful in assays 
designed to identify binding agents, as such agents (antagonists) are useful as male 
contraceptive agents. Similarly, the protein is believed to be useful in the treatment 
and/or diagnosis of testicular cancer. The testes are also a site of active gene 
expression of transcripts that is expressed, particularly at low levels, in other tissues 
of the body. Therefore; this gene product is expressed in other specific tissues or 
organs where it may play related functional roles in other processes, such as 
hematopoiesis, inflammation, bone formation, and kidney function, to name a few 
possible target indications. The expression in the breast tissue may indicate its uses in 
the diagnosis and/or treatment of breast neoplasia and breast cancers, such as 
fibroadenoma, pipillary carcinoma, ductal carcinoma, Paget's Disease, medullary 
carcinoma, mucinous carcinoma, tubular carcinoma, secretory carcinoma and 
apocrine carcinoma, as well as juvenile hypertrophy and gynecomastia, mastitis and 
abscess, duct ectasia, fat necrosis and fibrocystic diseases, iMoreover. the expression 
within embryonic tissue and other cellular sources marked by proliferating cells 
indicates this protein may play a role in the regulation of cellular division, and may 
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show utility in the diagnosis, treatment, and/or prevention of developmental diseases 
and disorders, including cancer, and other proliferative conditions. Representative 
uses are described in the "Hyperproliferative Disorders" and "Regeneration" sections 
below and elsewhere herein. Briefly, developmental tissues rely on decisions 
involving cell differentiation and/or apoptosis in pattern formation. 

Dysrcgulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of the present invention are useful in treating, 
delecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for ihe above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 53 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
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formula of a-b, where a is any integer between 1 to 1 846 of SEQ ID NO:53, b is an 
integer of 1 5 to 1 860, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:53, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 44 

Contact of cells with supernatant expressing the product of this gene increases 
the permeability of monocytes to calcium. Thus, it is likely that the product of this 
gene is involved in a signal transduction pathway that is initiated when the product of 
this gene binds a receptor nn the surface of the monocyte ceil. Thus, polynucleotides 
and polypeptides have uses which include, but arc not limited to, activating monocyte 
cells. 

This gene is expressed primarily in CD34 positive cells derived from human 
cord blood. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell typc(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, hematopoietic disorders; immune dysfunction; defects in hematopoietic 
stem and progenitor cells; susceptibility to chemotherapy and irradiation. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above Lissues or cells, particularly of the immune system, 
expression of this gene at significantly higher or lower levels is routinely detected in 
certain tissues or cell types (e.g.. immune, cancerous and wounded tissues) or bodily 
fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or 
cell sample taken from an individual having such a disorder, relative to the standard 
gene expression level, i.e.. the expression level in healthy tissue or bodily fluid from 
an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 167 as residues: Ala-38 to Leu-59. Ala-63 to Thr-71, 
Lys-82 to Leu-91. Glu-97 to Ser-107, GIn-143 to AIa-149. Ile-153 to Leu-158, Ser- 
169 to Arg-182. Polynucleotides encoding said polypeptides are also provided. 
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Elevated expression of this gene product in CD34 positive hematopoietic cells 
indicates that it is expressed by early stem and progenitor cells of the hematopoietic 
10 lineages. Therefore, this may represent a soluble factor that is able to control the 

survival, proliferation, differentiation, or activation of all hematopoietic lineages, 
5 including stem and progenitor ceils. Thus, it could be quite useful, for example, in ex 
vivo expansion of stem cell numbers for hematopoietic disorders or for cancer 
patients. Alternately, it may represent a factor that influences the hematopoietic 
microenvironment by affecting stromal cells that release other factors required for 
hematopoietic development. Additionally, the tissue disuibudon in CD34 positive 
10 cells also indicates polynucleotides and polypeptides corresponding to this gene are 
useful for the treatment and diagnosis of hematopoietic related disorders such as 
anemia, pancytopenia, leukopenia, thrombocytopenia or leukemia since stromal cells 
are important in the production of cells of hematopoietic lineages. Representative uses 
25 are described in the "Immune Activity" and "infectious disease" sections below, in 

Example 11, 13, 14, 16. 18, 19. 20, and 27, and elsewhere herein. Briefly, the uses 
include bone marrow cell ex- vivo culture, bone marrow transplantation, bone marrow 
reconstitution, radiotherapy or chemotherapy of neoplasia. 

The gene product may also be involved in lymphopoiesis, therefore, it can be 
used in immune disorders such as infection, inflammation, allergy, immunodeficiency 
20 etc. In addition, this gene product may have commercial utility in the expansion of 
35 stem cell s and committed progenitors of various blood 1 ineages, and in the 

differentiation and/or proliferation of various cell types. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
25 related to SEQ ID NO:54 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
30 formula of a-b. where a is any integer between 1 to 756 of SEQ ID NO:54, b is an 
integer of 15 to 770, where both a and b correspond to the positions of nucleotide 
50 residues shown in SEQ ID NO:54, and where b is greater than or equal to a + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 45 

This gene is expressed primarily in breast and 12-week old human embryos 
and to a lesser extent in stomach cancer and liver. 
5 Therefore, polynucleotides and polypeptides of .he invention are useful as 

reagents for differential identification of the tissues) or cell type( s ) presem m a 
b,olo g ical sample and fordiagnos.s of diseases and conditions which include butare 
not hmned to, breast cancer; stomach cancer; embryonic defects; hepatic disorders 
S.mtlarly, polypeptides and antibodies directed to these polypeptides are useful in 
10 proving immunologic probes for differential identification of the tissue(s) or cel. 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
d.gesuve and endocrine systems, expression of this gene at signify higher or 
lower levels is routinely detected in certain tissues or cell types (e.g., cancerous and 
wounded tissues) or ooui.y fluids ( , g „ senlm , plasma ^ ^ ^ ^ 
flu,d) or another tissue or cel. sample taken from an individual having such a disorder 
relattve to the standard gene expression level, i.e.. the expression level in healthy 
tissue or bodily fluid from an individual not having the disorder. 

The tissue distribution indicates that the protein products of this gene are 
useful for ,he diagnosis and/or treatment of a variety of disorders. Elevated expression 
of th.s gene product in stomach cancer indicates it is useful as a marker or therapeutic 
target for stomach cancer. Alternately, expression in breast tissue is influenced by the 
presence or absence of breast cancer tissue, and may thus also serve as a diagnostic 
marker for this cancer as well. Expression in the developing embryo may correiate 
wtth the normal development of human embryhos, and expression in the liver is 
» -nvolved in the regu.a.ion of normal liver function and/or liver regeneration. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO.-55 and may have been publicly available prior to conception of 
•be present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To lis, every related sequence ,s 
cumbersome. According.y. preferably excluded from the present invention are one or 
more po.ynuc.eo.idcs comprising a nucleotide sequence described by the genera. 
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formula of a-b : where a is any integer between I to 1079 of SEQ ID NO:55, b is an 
integer of 15 to 1093 . where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 55. and where b is greater than or equaJ to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 46 

This gene is expressed primarily in human hypothalamus derived from a 
patient with schizophrenia. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissne(s) or cell type(s) present in a 
biologicaJ sample and for diagnosis of diseases and conditions which include, hut are 
not limited to. schizophrenia; neurological disorders; impaired nervous system 
function. Similarly, polypeptides and antibodies directed to these polypeptides are 
useful in providing immunological probes for differential identification of the 
tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the nervous system, expression of this gene at significantly higher or 
lower levels is routinely detected in certain tissues or cell types (e.g., neural, 
cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial 
fluid and spinal fluid) or another tissue or cell sample taken from an individual having 
such a disorder, relarive to the standard gene expression level, i.e., the expression 
level in healthy tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 169 as residues: Glu-34 to Trp-39. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in brain, particularly in the hypothalamus, indicates 
polynucleotides and polypeptides corresponding to this gene are useful for the 
detection, treatment, and/or prevention of neurodegenerative disease states, behavioral 
disorders, or inflammatory conditions. Representative uses are described in the 
"Regeneration" and "Hyperproliferative Disorders" sections below, in Example 1 1, 
15, and 18, and elsewhere herein. Briefly, the uses include, but arc not limited to the 
detection, treatment, and/or prevention of Alzheimer's Disease, Parkinson's Disease, 
Huntington's Disease, Tourette Syndrome, meningitis, encephalitis, demyelinating 
diseases, peripheral neuropathies, neoplasia, trauma, congenital malformations, spinal 



WO 00/06698 



122 



PCT/US99/17130 



cord injuries, ischemia and infarction, aneurysms, hemorrhages, schizophrenia, 
mania, dementia, paranoia, obsessive compulsive disorder, depression, panic disorder, 
learning disabilities, ALS. psychoses, autism, and altered behaviors, including 
disorders in feeding, sleep patterns, balance, and perception. In addition, elevated 
expression of (his gene product in regions of the brain indicates it plays a role in 
normal neural function. 

Potentially, this gene product is involved in synapse formation, 
neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. Furthermore, the protein may also be used to determine biological activity, 
to raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to 
identify agents that modulate their interactions, in addition to its use as n nutritional * 
supplement. Proteia as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:56 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides arc specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 618 of SEQ ID NO:56, b is an 
integer of 15 to 632, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:56. and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 47 

The translation product of this gene shares sequence homology with human 
lecithin-cholesterol aoyltransferase (LCAT). which catalyses the transfer of fatty acid 
from the sn-2 position of lecithin to the free hydroxyl group of cholesterol. Preferred 
polypeptides of the invention comprise the following amino acid sequence: RLVYN 
KTSRATQFPDGVDVRVPGFGKTFSLEFLDPSKSSVGSYFHTMVESLVGWGYT 
RGEDVRGAPYDWRRAPNENGPYFLALREMCEEMYQLYGGPVVLVAHSMGN 
MYTLYFLQRQPQAWKDKYIRAFV'SLGAPWGGVAKTLRVLASGDNNRIPVIG 
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PLKIRRQQRSAVSTSWLLPYNYTWSPEKVFVQTPTINYTLRDYRKFFQDIGFE 
DGWLMRQDTEGLVEATMPPGVQLHCLYGTGVPTPDSFYYESFPDRDPKICFG 
10 DGDGTVM^KSALQCQAWQSRQEHQVLLQELPGSEHIEMLANATTLAYLKRV 
LLGP (SEQ ID NO: 318). Polynucleotides encoding such polypeptides are also 
5 provided. 

This gene is expressed primarily in osteoblasts & dendritic ceils and to a lesser 
15 extent in muscle and other hematopoietic cell lineages. 

Therefore, polynucleotides and polypeptides of the invention arc useful as 
reagents for differential identification of the rissuc(s) or ceil type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, hematopoietic disorders; immune dysfunction; osteoporosis; 
osteopetrosis; muscle degeneration. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 
25 identification of the tissue(s) or cell type(s). For a number of disorders of the above 

tissues or cells, particularly of the skeletal and immune systems, expression of this 
gene at significantly higher or lower levels is routinely detected in certain tissues or 
cell types (e.g., cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, 
urine, synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 170 as residues: Cys-65 to Ser-71. Polynucleotides 
encoding said polypeptides are also provided. 
25 The tissue distribution and homology to lecithin-cholesterol acyltransierase 

(LCAT) indicates that polynucleoudes and polypeptides corresponding to this gene 
are useful for the diagnosis and/or treatment of a variety of disorders. For example, 
anheroscelerosis is a pathological condition of mammals characterised by the 
accumulation of cholesterol in the arteries, which leads to heart disease, strokes, heart 
attacks and peripheral vascular disease. The enzyme could be used in a novel method 
of treating atherosclerosis, which involves increasing the level of LCAT activity, 
50 which then causes a decrease in the accumulation of cholesterol. The method and the 
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products can be used for the prophylaxis and treatment of atherosclerosis, and 
associated heart disease, myocardial infarction, stroke and peripheral vascular disease, 
as well as individuals suffering from Fish Eye Syndrome (caused by LCAT 
deficiency) or Classic LCAT Deficiency Syndrome. Alternately, elevated expression 
of this gene product in osteoblasts and hematopoietic cell lineages indicates that it 
may play additional rotes in bone turnover, regulation of immune system function, 
and muscular function. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these Sequences are 
related to SEQ ID NO:57 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2673 of SEQ ID NO:57, b is an 
integer of 15 to 2687, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:57, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 48 

When tested against KELA epithelial cell lines, supernatants removed from 
cells containing this gene activated the GAS assay. Thus, it is likely that this gene 
activates epithelial cells through the Jak-STAT signal transduction pathway. The 
gamma activating sequence (GAS) is a promoter element found upstream of many 
genes which are involved in the Jak-STAT pathway. The Jak-STAT pathway is a 
large, signal transduction pathway involved in the differentiation and proliferation of 
cells. Therefore, activation of the Jak-STAT pathway, reflected by the binding of the 
GAS element, can be used to indicate proteins involved in the proliferation and 
differentiation of cells. 

This gene is expressed primarily in adult brain, infant brain, fibroblasts, 
embryonic and fetal tissue (e.g., spleen, liver), placenta and to a lesser extent in 
endocrine organs, cancerous colon and breast. 
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Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to. dementia, epilepsy, schizophrenia, and developmental abnormalities. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
neural system, endocrine system, and during development, expression of this gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(e.g., cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, 
synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

The tissue distribution in brain indicates polynucleotides and polypeptides 
corresponding to this gene are useful for the detection, treatment, and/or prevention of 
neurodegenerative disease states, behavioral disorders, or inflammatory conditions. 
Representative uses are described in the "Regeneration" and "Hyperproliferative 
Disorders" sections below, in Example 11, 15, and 18, and elsewhere herein. Briefly, 
the uses include, but arc not limited to the detection, treatment, and/or prevention of 
Alzheimer's Disease. Parkinson's Disease, Huntington's Disease. Tourette Syndrome, 
meningitis, encephalitis, demyelinating diseases, peripheral neuropathies, neoplasia, 
trauma, congenital malformations, spinal cord injuries, ischemia and infarction, 
aneurysms, hemorrhages, schizophrenia, mania, dementia, paranoia, obsessive 
compulsive disorder, depression, panic disorder, learning disabilities, ALS, 
psychoses, autism, and altered behaviors, including disorders in feeding, sleep 
patterns, balance, and perception. In addition, elevated expression of this gene product 
in regions of the brain indicates it plays a role in normal neural function. 

Potentially, this gene product is involved in synapse formation, 
neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. In addition, the expression of this gene product in synovium (synovial 
sarcoma) would suggest a role in the detection and treatment of disorders and 
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conditions afflicting the skeletal system, in particular osteoporosis, bone cancer, 
connective tissue disorders (e.g. arthritis, trauma, tendonitis, chrondomalacia and 
inflammation). The protein is also useful in the diagnosis or treatment of various 
autoimmune disorders (i.e., rheumatoid arthritis, lupus, scleroderma, and 
dcrmatomyositis). dwarfism, spinal deformation, joint abnormalities, and 
chondrodysplasias (i.e. spondyloepiphyseal dysplasia congenita, familial 
osteoarthritis, Atelosteogenesis type II, metaphyseal chondrodysplasia type Schmid, 
etc.). The tissue distribution in endocrine tissues indicates polynucleotides and 
polypeptides corresponding to this gene arc useful for the detection, treatment, and/or 
prevention of various endocrine disorders and cancers. Representative uses are 
described in the "Biological Activity", "Hyperproliferative Disorders", and "Binding ' 
Activity" sections below, in Example 11, 17, 18. 19, 20 and 27, and elsewhere herein. 
Briefly, the protein can be used for the detection, treatment, and/or prevention of 
Addison's Disease, Cushings Syndrome, and disorders and/or cancers of the 
pancrease (e.g. diabetes mellitus), adrenal cortex, ovaries, pituitary (e.g., hyper-, 
hypopituitarism), thyroid (e.g. hyper-, hypothyroidism), parathyroid (e.g. hyper- 
,hypoparathyroidism) . hypothallamus, and testes. Additionally, the expression within 
fetal tissue, cancerous colon and breast, and other cellular sources marked by 
proliferating cells indicates this protein may play a role in the regulation of cellular 
division, and may show utility in the diagnosis, treatment, and/or prevention of 
developmental diseases and disorders, including cancer, and other proliferative 
conditions. Representative uses are described in the "Hyperproliferative Disorders" 
and "Regeneration" sections below and elsewhere herein. Briefly, developmental 
tissues rely on decisions involving cell differentiation and/or apoptosis in pattern 
formation. 

Dysregulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and us.sue type specification. Therefore, the 
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polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:58 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 605 of SEQ ID NO:58, b is an 
integer of 15 to 619, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:58, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 49 

Preferred polypeptides of the invention comprise the following amino acid 
sequence or a subfragment thereof: MNKEDKVWNDCKGVNKLTNLEEQYIILIFQ 
NGLDPPANMVFESIINEIGIKNNISNFFAKIPFEEANGRLVACTRTYEESIKGSC 
GQKENKJCTVSreSKIQLRSKQEFQFFDEEEETGENHTlFiGPVEKLIVYPPPPA 
KGGISVTNEDLHCLNEGEFLNDVIIDFYLKYLVLEKLKKEDADRIHrFSSFFYK 
RLNQRERRNHETTNl^IQQKRHGRVKTWTO^ 

AWCFPGLEKPKYEPNPHYHENAVIQKCSTVEDSaSSSASEMESCSQNSSAK 
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PVIKXMLNKKHClAVlDSNPGQEESDPRYKRNICSVKYSVKiONHTASENEEF 
NKGESTSQKS (SEQ ID NO: 319). Polynucleotides encoding such polypeptides are 
also provided. 

This gene is expressed primarily in fetal tissue, stomach, brain, endometrial 
cells, and bone and to a lesser extent in prostate, retina, adipocytes, smooth muscle, 
and tumors of the endometrium, ovaries, and parathyroid. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to. disorders of the endocrine system, ulcers, stomach cancer, epilepsy, 
schizophrenia, dementia, bone growth, developmental disorders and resorption. 
Similarly, polypeptides and antibodies directed 10 these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
digestive system and neural systems expression of this gene at significantly higher or 
lower levels is routinely detected in certain tissues or cell types (e.g., neural, 
endocrine system, cancerous and wounded tissues) or bodily fluids (e.g., serum, 
plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample taken 
from an individual having such a disorder, relative to the standard gene expression 
level, i.e., the expression level in healthy tissue or bodily fluid from an individual not 
having the disorder. 

The tissue distribution in brain indicates polynucleotides and polypeptides 
corresponding to this gene are useful for the detection, treatment, and/or prevention of 
neurodegenerative disease states, behavioral disorders, or inflammatory conditions. 
Representative uses are described in the "Regeneration" and "Hyperproliferative 
Disorders" sections below, in Example 1 1, 15, and 18, and elsewhere herein. Briefly, 
the uses include, but are not limited to the detection, treatment, and/or prevention of 
Alzheimer's Disease. Parkinson's Disease, Huntington's Disease. Tourette Syndrome, 
meningitis, encephalitis, demyelinating diseases, peripheral neuropathies, neoplasia, 
trauma, congenital malformations, spinal cord injuries, ischemia and infarction, 
aneurysms, hemorrhages, schizophrenia, mania, dementia, paranoia, obsessive 
compulsive disorder, depression, panic disorder, learning disabilities. ALS, 
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psychoses, autism, and altered behaviors, including disorders iu feeding, sleep 
patterns, balance, and perception. In addition, elevated expression of this gene product 
in regions of the brain indicates it plays a role in normal neural function. 

Potentially, this gene product is involved in synapse formation, 
neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. Expression of this gene product in stomach tissue indicates involvement in 
digestion, processing, and elimination of food, as well as a potential role for this gene 
as a diagnostic marker or causative agent in the development of stomach cancer, and 
cancer in general. The expression within embryonic, fetal tissue and uiher cellular 
sources marked by proliferating cells indicates this protein may play a role in the 
regulation of cellular division, and may show utility in the diagnosis, treatment, 
and/or prevention of developmental diseases and disorders, including cancer, and 
other proliferative conditions. Representative uses are described in the 
"Hyperproliferative Disorders" and "Regeneration" sections below and elsewhere 
herein. Briefly, developmental tissues rely on decisions involving cell differentiation 
and/or apoptosis in pattern formation. 

Dysregulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. The tissue distribution 
in parathyroid tumor indicates polynucleotides and polypeptides corresponding to this 
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gene are useful for the detection, treatment, and/or prevention of various endocrine 
disorders and cancers. Representative uses are described in the "Biological Activity". 
"Hyperproliferative Disorders", and "Binding Activity" sections below, in Example 
11. 17. 18, 19, 20 and 27. and elsewhere herein. Briefly, the protein can be used for 
the detection, treatment, and/or prevention of Addison's Disease, Cushing's 
Syndrome, and disorders and/or cancers of the pancrease (e.g. diabetes mellitus). 
adrenal cortex, ovaries, pituitary (e.g., hyper-, hypopituitarism), thyroid (e.g. hyper-, 
hypothyroidism), parathyroid (e.g. hyper- .hypoparathyroidism) , hypothalamus, and 
testes. The tissue distribution i n testes indicates thai polynucleotides and 
polypeptides corresponding to this gene are useful for the treatment and diagnosis of 
conditions concerning proper testicular function (e.g. endocrine function, sperm 
maturation), as well as cancer. Therefore, this gene product is useful in the treatment 
of male infertility and/or impotence. This gene product is also useful in assays 
designed to identify binding agents, as such agents (antagonists) are useful as male 
contraceptive agents. Similarly, the protein is believed to be useful in the treatment 
and/or diagnosis of testicular cancer. The testes arc also a site of active gene 
expression of transcripts that is expressed, particularly ai low levels, in other tissues 
of the body. Furthermore, the protein may also be used to determine biological 
activity, raise anybodies, as tissue markers, to isolate cognate ligands or receptors, to 
identify agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:59 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b. where a is any integer between 1 to 1364 of SEQ ID NO:59, b is an 
integer of 15 to 1 378, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:59. and where b is greater than or equal to a + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 50 

The translation product of this gene shares good protein homology with 
Xenopus NaDC-2 gene and a rabbit renal sodium/dicarboxylate cotransporter. The 
translation product of this gene also shares good homology with a rat placental protein 
which is a sodium-coupled high affinity dicarboxylate transporter. Therefore, it is 
likely that that the translated product encoded by this gene shares similar biological 
activity. 

This gene is expressed primarily in the placenta and colon aderiGcarciuOrna. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differentia] identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, developmental abnormalities as well as failure to thrive anomalies. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
female reproductive system and colon, expression of this gene at significantly higher 
or lower levels is routinely detected in certain tissues or cell types (e.g., cancerous and 
wounded tissues) or bodily fluids (e.g., amniotic, serum, plasma, urine, synovial fluid 
and spinal fluid) or another tissue or cell sample taken from an individual having such 
a disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 173 as residues: JLys-166 to Gly-181. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in human placenta and the shared homology of this 
translation product to a rat placental protein indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the diagnosis and/or treatment 
of disorders of the placenta. Specific expression within the placenta indicates that this 
gene product may play a role in the proper establishment and maintenance of 
placental function. Alternately, this gene product is produced by the placenta and then 
transported to the embryo, where it may play a crucial role in the development and/or 
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survival of the developing embryo or fetus. Expression of this gene product in a 
vascular-rich tissue such as the placenta also indicates that this gene product is 
produced more generally in endothelial cells or within the circulation. In such 
instances, it may play more generalized roles in vascular function, such as in 
angiogenesis. It may also be produced in the vasculature and have effects on other 
cells within the circulation, such as hematopoietic cells. It may serve to promote the 
proliferation, survival, activation, and/or differentiation of hematopoietic cells, as well 
as other cells throughout the body. The tissue distribution in colon ussuc indicates 
that polynucleotides and polypeptides corresponding r c g enc are USc r u [ f or [ne 
diagnosis and/or treatment of disorders involving the colon. Expression of this gene 
product in colon tissue indicates involvement in digestion, processing, and 
elimination of food, as well as a potential role for this gene as a diagnostic marker or 
causative agent in the development of colon cancer, and cancer in general. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences arc 
related to SEQ ID NO:60 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention arc one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1 1 1 2 of SEQ ID NO:60, b is an 
integer of 1 5 to 1 1 26, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:60, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 51 

This gene is expressed primarily in the spinal cord. 

Therefore, polynucleotides and polypeptides of the invention arc useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to. paralysis, neurologic disorders. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immunological probes for 
diffcrenual identification of the tissue(s) or cell type(s). For a number of disorders of 
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the above tissues or cells, particularly of the nervous system, expression of this gene 
at significantly higher or lower levels is routinely detected in certain tissues or cell 
types (e.g., neural, cancerous and wounded tissues) or bodily fluids (e.g.. serum, ' 
plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample taken 
from an individual having such a disorder, relative to the standard gene expression 
level, i.e., the expression level in healthy tissue or bodily fluid from an individual not 
having the disorder. 

The tissue distribution in spinal cord indicates polynucleotides and 
polypeptides corresponding ro this gene are useful for the detection, treatment, and/or 
prevention of neurodegenerative disease states, behavioral disorders, or inflammatory 
conditions. Representative uses are described in the "Regeneration" and 
"Hyperproliferative Disorders" sections below, in Example 1 1, 15, and 18, and 
elsewhere herein. Briefly, the uses include, but are not limited to the detection, 
treatment, and/or prevention of Alzheimer's Disease, Parkinson's Disease, 
Huntington's Disease. Tourctte Syndrome, meningitis, encephalitis, demyelinating 
diseases, peripheral neuropathies, neoplasia, trauma, congenital malformations, spinal 
cord injuries, ischemia and infarction, aneurysms, hemorrhages, schizophrenia, 
mania, dementia, paranoia, obsessive compulsive disorder, depression, panic disorder, 
learning disabilities. ALS, psychoses, autism, and altered behaviors, including 
disorders in feeding, sleep patterns, balance, and perception. In addition, elevated 
expression of this gene product in regions of the brain indicates it plays a role in 
normal neural function. 

Potentially, this gene product is involved in synapse formation, 
neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. Furthermore, the protein may also be used to determine biological activity, 
to raise antibodies, as tissue markers, to isolate cognate Uganda or receptors, to 
identify agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as, antibodies directed against the proiein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:61 and may have been publicly available prior to conception of 
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the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2064 of SEQ ID NO:61, b is an 
integer of 15 to 2078, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:61, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 52 

This gene is expressed primarily in keratinocytes, brain, fetal tissues, 
pericardium, stomach, and cancerous tissues (e.g., stomach, adrenals, parathyroid, 
germ cell, colon, breast). 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, skin disorders, neurodegenerative and developmental disorders, heart 
disease, and cancers. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the cardiovascular and gastrointestinal systems, 
expression of this gene at significantly higher or lower levels is routinely detected in 
certain tissues or ceil types (e.g., neural, immune, cancerous and wounded tissues) or 
bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or another 
tissue or cell sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

The tissue distribution in brain indicates polynucleotides and polypeptides 
corresponding to this gene are useful for the detection, treatment, and/or prevention of 
neurodegenerative disease states, behavioral disorders, or inflammatory conditions. 
Representative uses are described in the "Regeneration" and "Hyperproliferativc 
Disorders" sections below, in Example 1 1 . 15. and 18. and elsewhere herein. Briefly, 
the uses include, but are not limited to the detection, treatment, and/or prevention of 
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Alzheimer's Disease. Parkinson's Disease, Huntington's Disease, Tourcttc Syndrome, 
meningitis, encephalitis, derayelinating diseases, peripheral neuropathies, neoplasia, 
trauma, congenital malformations, spinal cord injuries, ischemia and infarction, 
aneurysms, hemorrhages, schizophrenia, mania, dementia, paranoia, obsessive 
compulsive disorder, depression, panic disorder, learning disabilities, ALS, 
psychoses, autism, and altered behaviors, including disorders in feeding, sleep 
patterns, balance, and perception. In addition, elevated expression of this gene product 
in regions of the brain indicates it plays a role in normal neural function. 

Potentially, this gene product is involved in synapse formatioD, 
neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. The tissue distribution in keratinocytes indicates polynucleotides and ' 
polypeptides corresponding to this gene are useful for the treatment, diagnosis, and/or 
prevention of various skin disorders. Representative uses are described in the 
"Biological Activity'*, "Hyperproliferative Disorders", "infectious disease", and 
"Regeneration" sections below, in Example 11. 19, and 20, and elsewhere herein. 
Briefly, the protein is useful in detecting, treating, and/or preventing congenital 
disorders (i.e. ncvi, moles, freckles, Mongolian spots, hemangiomas, port- wine 
syndrome), integumentary tumors (i.e. keratoses, Bowen's Disease, basal cell 
carcinoma squamous cell carcinoma, malignant melanoma, Pager's Disease, mycosis 
fungoides, and Kaposi's sarcoma), injuries and inflammation of the skin (i.e. wounds, 
rashes, prickly heat disorder, psoriasis, dermatitis), atherosclerosis, uticaria, eczema, 
photosensitivity, autoimmune disorders (i.e. lupus erythematosus, vitiligo, 
dermatomyositis, morphea, scleroderma, pemphigoid, and pemphigus), keloids, striae, 
erythema, petechiae, purpura, and xanthelasma. In addition, such disorders may 
predispose increased susceptibility to viral and bacterial infections of the skin (i.e. 
cold sores, warts, chickenpox, molJuscum contagiosum, herpes zoster, boils, cellulitis, 
erysipelas, impetigo, tinea, althletes foot, and ringworm). Moreover, the protein 
product of this gene may also be useful for the treatment or diagnosis of various 
connective tissue disorders (i.e., arthritis, trauma, tendonitis, chrondomalacia and 
inflatnmation. etc.), autoimmune disorders (i.e., rheumatoid arthritis, lupus, 
scleroderma, dermatomyositis, etc.), dwarfism, spinal deformation, joint 
abnormalities, amd chondrodysplasias (i.e. spondyloepiphyseal dysplasia congenita. 
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familial osteoarthritis, Atelosteogenesis type H, metaphyseal chondrodysplasia type 
Schmid). The expression within fetal tissue (e.g., spleen and liver) and other cellular 
sources marked by proliferating cells indicates this protein may play a role in the 
regulation of cellular division, and may show utility in the diagnosis, treatment, 
and/or prevention of developmental diseases and disorders, including cancer, and 
other proliferative conditions. Representative uses arc described in the 
"Hyperproliferative Disorders" and "Regeneration" sections below and elsewhere 
herein. Briefly, developmental tissues rely on decisions involving cell differentiation 
and/or apoptosis in pattern formation. 

Dysrcgulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spina] muscular atrophy (SMA). Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of the present invention are useful in treating, 
detecting; and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Additionally, the 
tissue distribution in the pericardium of the heart indicates that the protein is useful in 
the detection, treatment, and/or prevention of a variety of vascular disorders and 
conditions, which include, but are not limited to miscrovascular disease, vascular leak 
syndrome, aneurysm, stroke, embolism, thrombosis, coronary artery disease, 
arteriosclerosis, and/or atherosclerosis. Furthermore, the protein may also be used to 
determine biological activity, to raise antibodies, as tissue markers, to isolate cognate 
ligands or receptors, to identify agents that modulate their interactions, in addition to 
its use as a nutritional supplement. Protein, as well as, antibodies directed against the 
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protein may show utility as a tumor marker and/or immunotherapy targets for the 
above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to ScQ ID NO:62 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 748 of SEQ ID NO:62, b is an 
integer of 1 5 to 762, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:62, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 53 

This gene is expressed primarily in the brain and in cartilage and to a lesser 
extent in the retina, activated T-cells, pineal gland, the lungs, and in synovial 
sarcoma. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, neurological diseases, such as epilepsy and dementia, osteoarthritis, 
retinopathies, hematopoietic diseases, emphysema, and lung cancer . Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell rype(s). For 
a number of disorders of the above tissues or cells, particularly of the neurologic 
system, cartilage and musculature, vision, the hematopoietic system, and the 
pulmonary system expression of this gene at significantly higher or lower levels is 
routinely detected in certain tissues or cell types (e.g., neural, immune, cancerous and 
wounded tissues) or bodily fluids (e.g.. serum, plasma, urine, synovial fluid and spinal 
fluid) or another tissue or cell sample taken from an individual having such a disorder, 
relative to the standard gene expression level, i.e., the expression level in healthy 
tissue or bodily fluid from an individual not having the disorder. 
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Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 176 as residues: Arg-34 to Cys-44. Polynucleotides 
encoding said polypeptides are aJso provided. 

The tissue distribution in brain indicates polynucleotides and polypeptides 
corresponding to this gene are usefuJ for the detection, treatment, and/or prevention of 
neurodegenerative disease states, behavioral disorders, or inflammatory conditions. 
Representative uses are described in the "Regeneration" and "Hyperproliferative 
Disorders" sections below, in Example 11,15, and 18, and elsewhere herein. Briefly, 
the uses include, but are not limited to the detection, treatment, and/or prevention of 
Alzheimer's Disease, Parkinson's Disease, Huntington's Disease, Tourette Syndrome, 
meningitis, encephalitis, demyelinating diseases, peripheral neuropathies, neoplasia, 
trauma, congenital malformations, spinal cord injuries, ischemia and infarction, 
aneurysms, hemorrhages, schizophrenia, mania, dementia, paranoia, obsessive 
compulsive disorder, depression, panic disorder, learning disabilities, ALS. 
psychoses, autism, and altered behaviors, including disorders in feeding, sleep 
patterns, balance, and perception. In addition, elevated expression of this gene product 
in regions of the brain indicates it plays a role in normal neural function. 

Potentially, this gene product is involved in synapse formation, 
neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. The tissue distribution in T-cells indicates polynucleotides and polypeptides 
corresponding to this gene are useful for the diagnosis and treatment of a variety of 
immune system disorders. Representative uses are described in the "Immune 
Activity" and "infectious disease" sections below, in Example 11,13, 14, 16, 18, 19, 
20, and 27, and elsewhere herein. Briefly, the expression of this gene product 
indicates a roic in regulating the proliferation; survival; differentiation; and/or 
activation of hematopoietic cell lineages, including blood stem cells. This gene 
product is involved in the regulation of cytokine production, antigen presentation, or 
other processes suggesting a usefulness in the treatment of cancer (e.g. by boosting 
immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
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as AIDS, leukemia, rheumatoid arthritis, granulomatous Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-celJ mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host- versus -graft and graft-versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, dcmyclination. systemic 
lupus erythematous, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful i n 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/or proliferation of various cell types. The expression of this 
gene product in synovium wouid suggest a role in the detection and treatment of 
disorders and conditions afflicting the skeletal system, in particular osteoporosis, bone 
cancer, connective tissue disorders (e.g. arthritis, trauma, tendonitis, chrondomalacia 
and inflammation). The protein is also useful in the diagnosis or treatment of various 
autoimmune disorders (i.e., rheumatoid arthritis, lupus, scleroderma, and 
dermaiomyositis), dwarfism, spinal deformation, joint abnormalities, and 
chondrodysplasias (i.e. spondyloepiphyseal dysplasia congenita, familial 
osteoarthritis, Atelosteogenesis type II. metaphyseal chondrodysplasia type Schmid, 
etc.)- Additionally, the expression within fetal tissue and other cellular sources 
marked by proliferating cells indicates this protein may play a role in the regulation of 
cellular division, and may show utility in the diagnosis, treatment, and/or prevention 
of developmental diseases and disorders, including cancer, and other proliferative 
conditions. Representative uses are described in the "Hyperproliferative Disorders" 
and "Regeneration" sections below and elsewhere herein. Briefly, developmental 
tissues rely on decisions involving cell differentiation and/or apoptosis in pattern 
formation. 

Dysregulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potential roles in proliferation and differentiation, this gene product may have 
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applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous ceils and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 63 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-h, where a is any integer between 1 to 1080 of SEQ ID NO:63, b is an 
integer of 15 to 1094, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:63, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 54 

This gene is expressed primarily in umbilical vein endothelial cells induced by 

LL-4. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or ceil type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
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not limited to, angiogenesis, inflammatory disorders, hematopoietic disease. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differentia] identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
angiogenic and hematopoietic systems, expression of this gene at significantly higher 
or lower levels is routinely delected in certain tissues or cell types (e.g., cancerous and 
wounded tissues) or bodity fluids (e.g.. serum, plasma, urine, synovial fluid and spinal 
fluid) or another tissue or cell sample taken from an individual having such a disorder, 
relative to the standard gene expression level, i.e., the expression level in healthy 
tissue or bodily fluid from an individual not having the disorder. 

The tissue distribution in endothelial cells indicates polynucleotides and 
polypeptides corresponding to this gene are useful in the detection, treatment, and/or 
prevention of vascular conditions, which include, but are not limited to, microvascular 
disease, vascular leak syndrome, aneurysm, stroke, atherosclerosis, arteriosclerosis, or 
embolism. For example, this gene product may represent a soluble factor produced by 
smooth muscle that regulates the innervation of organs or regulates the survival of 
neighboring neurons. Likewise, it is involved in controlling the digestive process, and 
such actions as peristalsis. Similarly, it is involved in controlling the vasculature in 
areas where smooth muscle surrounds the endothelium of blood vessels. Furthermore, 
the protein may also be used to determine biological activity, to raise antibodies, as 
tissue markers, to isolate cognate ltgands or receptors, to identify agents that modulate 
their interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. The secreted protein can also be 
used to determine biological activity, to raise antibodies, as tissue markers, to isolate 
cognae ligands or receptors, to identify agents that modulate their interactions, and as 
nutritional supplements. It may also have a very wide range of biological activities. 
Representative uses arc described in the "Chemotaxis" and "Binding Activity" 
sections below, in Examples II, 12, 13, 14, 15, 16, 18, 19, and 21). and elsewhere 
herein. Briefly, the protein may possess the following activities: cytokine, cell 
proliferation/differentiation modulating activity or induction of other cytokines; 
immunosumulating/immunosuppressanl activities (e.g. for treating human 
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immunodeficiency vims infection, cancer, autoimmune diseases and allergy); 
regulation of hematopoicsis (e.g. for treating anemia or as adjunct to chemotherapy); 
stimulation or growth of bone, cartilage, tendons, ligaments and/or nerves (e.g. for 
treating wounds, stimulation of follicle stimulating hormone (for control of fertility); 
chemotactic and chemokinetic activities (e.g. for treating infections, tumors); 
hemostatic or thrombolytic activity (e.g. for treating hemophilia, cardiac infarction 
etc.); anti-inflammatory activity (e.g. for treating septic shock, Crohn's Disease); as 
antimicrobials; for treating psoriasis or other hyperproliferative diseases; for 
regulation of metabolism, and behavior. Also contemplated is the use of the 
corresponding nucleic acid in gene therapy procedures. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:64 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1347 of SEQ ID NO:64. b is an 
integer of 15 to 136 1, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:64. and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 55 

This gene is expressed primarily in both normal and cancerous pancreas. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, diabetes, gastrointestinal disorders, and pancreatic cancer. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the digestive and 
blood systems, expression of this gene at significantly higher or lower levels is 
routinely detected in certain tissues or cell types (e.g.. cancerous and wounded 
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tissues) 01 bodily fluids (e.g.. scrum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative 
to the standard gene expression level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 

The tissue distribution in pancreas indicates that the protein products of this 
gene are useful as a therapeutic and/or diagnostic agent for pancreatic disorders and 
disorders of the endocrine and exocrine system, including but not limited to diabetes, 
blood disorders, pancreatic cancer, gastrointestinal diseases, hormomal imbalance, 
autoimmune disorders, cystic fibrosis, pancreatitis, and galls iones. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 65 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 933 of SEQ ID NO:65, b is an 
integer of 15 to 947, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO; 65, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 56 

The translation product of this gene shares sequence homology with 
oxidoreductasc. Preferred polypeptides of the invention comprise the following amino 
acid sequence: MSPLSAARAALRVYAVGAAVILAQLLRRCRCjGFLEPVXPPRP 
DRVMVTGGTDGIGYSTANrWRDI.GMHVnACNNDSKAKQVVSKIKEETLND 
KVEFLYCDLASMTSIRQFVQKFKM K KIPLH VUNN AG VMM VPQR KTRDGFEE 
HFGLNYLGIIFLLTNLLLDTLKESGSPGHSARVVTVSSATHYVAELNMDDLQS 
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SACYSPHAAYAQSKLALVLFTYHLORLLAAEGSHVTANVVDPGVVNTDXYK 
HVFWATRLA K KL LG WLLFKTPDEG A WTS I Y A A VTPELEG VGGRYL YNEKET 
KSLH VT Y NQ KLQQQL WSKS CEMTG VLD VTL (SEQ ID NO: 320). The mature 
form of this protein begins at residue 32. Thus, polypeptides comprising residues 2- 
330 and 32-330 of the sequence shown above are also provided. Polynucleotides 
encoding such polypeptides are also provided. 

A preferred polypeptide fragment of the invention comprises the following 
amino acid sequence: MSPLSAARAALRVYAVGAAVILAQLLRRCRGGFLEP 
VXPPRPDRVAIVTGGTDGIG YSTAN WRDLACMLS (SEQ ID -NO: 321). 
Polynucleotides encoding these polypeptides are also provided. 

This gene is expressed primarily in breast cancer cells, osteoclastoma, wilm's ' 
tumor, thymus stromal cells, and T cell helper I. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissuc(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, cancer, e.g., breast cancer, osteoclastoma, and wilm's tumor. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell typc(s). For 
a number of disorders of the above tissues or eel Is, particularly of the immune system, 
expression of this gene at significantly higher or lower levels is routinely detected in 
certain tissues or cell types (e.g., reproductive, kidney, immune, hematopoietic, and 
cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, breast milk, 
urine, synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

The tissue distribution in breast cancer tissue, combined with the homology to 
oxidoreductase indicates thai polynucleotides and polypeptides corresponding to this 
gene are useful for diagnosis and treatment of cancer, particularly, breast cancer, 
osteoclastoma, and wilm's tumor. This protein may play a role in the regulation of 
cellular division, and may show utility in the diagnosis, treatment, and/or prevention 
of developmental diseases and disorders, including cancer, and other proliferative 
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conditions. Representative uses are described in the "Hyperproliferative Disorders" 
and "Regeneration" sections below and elsewhere herein. Briefly, developmental 
tissues rely on decisions involving cell differentiation and/or apoptosis in pattern 
formation. 

Dysregulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular ntrophy (SMA). Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications in die adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate Ugands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:66 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides arc specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1362 of SEQ ID NO:66, b is an 
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integer of 15 to 1376. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:66, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 57 

"his gene is expressed primarily in monocytes, T cell helper II and B cell 
lymphoma. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or ceil type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immune and hematopoietic diseases and/or disorders, particularly B- 
cell lymphoma. Similarly, polypeptides and antibodies directed to these polypeptides 
are useful in providing immunological probes for differential identification of the 
tissue (s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the immune system, expression of this gene at significantly higher or 
lower levels is routinely detected in certain tissues or cell types (e.g., immune, 
hematopoietic, and cancerous and wounded tissues) or bodily fluids (e.g.. serum, 
plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample taken 
from an individual having such a disorder, relative to the standard gene expression 
level, i.e., the expression level in healthy tissue or bodily fluid from an individual not 
having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 180 as residues: Asp-30 to Val-40. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in monocytes, T cell helper, and B cell lymphoma cells 
indicates that polynucleotides and polypeptides corresponding to this gene are useful 
for diagnosis and treatment of B cell lymphoma. Representative uses are described in 
the "Immune Activity" and "infectious disease" sections below, in Example II, 13, 
14, 16, 18, 19, 20, and 27. and elsewhere herein. Briefly, the expression of this gene 
product indicates a role in regulating the proliferation; survival; differentiation; and/or 
activation of hematopoietic cell lineages, including blood stem cells. This gene 
product is involved in the regulation of cytokine production, antigen presentation, or 



WO 00/06698 



147 



PCT/US99/17I30 



other processes suggesting a usefulness in the treatment of cancer (e.g. by boosting 
immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also useful as an agent for 
immunoiogicai disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatou s Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host- versus- graft and graft- versus- host diseases, or .autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyelination, systemic 
lupus erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/or proliferation of various cell types. Furthermore, the 
protein may also be used to determine biological activity, raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 67 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides arc specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 2420 of SEQ ID NO:67, b is an 
integer of 15 to 2434, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 67, and where b is greater than or equal to a + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 58 

This gene is expressed primarily in human Jung cancer. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, pulmonary diseases and/or disorders, particularly cancers of the lung. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissuc(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
immune system, expression of this gene at significantly higher or lower levels is 
routinely detected in certain tissues or cell types (e.g., pulmonary, and cancerous and 
wounded tissues) or bodily fluids (e.g., serum, plasma, urine, pulmonary lavage, 
pulmonary surfactant, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 181 as residues: Phe-39 to Asp-45. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in lung cancer tissue indicates that polynucleotides and 
polypeptides corresponding to this gene arc useful for diagnosis and treatment of 
immune system disorders such as ARDS, cystic fibrosis, and cancer, particularly lung 
cancer. This protein may play a role in the regulation of cellular division, and may 
show utility in the diagnosis, treatment, and/or prevention of developmental diseases 
and disorders, including cancer, and other proliferative conditions. Representative 
uses are described in the "Hyperproliferative Disorders" and "Regeneration" sections 
below and elsewhere herein. Briefly, developmental tissues rely on decisions 
involving cell differentiation and/or apopiosis in pattern formation. 

Dysregulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy iS MA). Because of 
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potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, anc/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a rumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:68 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1072 of SEQ ID NO;68, b is an 
integer of 15 to 1086, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:68, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 59 

This gene is expressed primarily in larynx carcinoma and early stage human 

lung. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissuc(s) or cell typc(s) present in a 
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biological sample and for diagnosis of diseases and conditions which include, but arc 
not limited to. developmental, gastrointestinal, and pulmonary diseases and/or 
disorders, particularly larynx carcinoma. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immunological probes for 
differential identification of the tissue(s) or cell type(s). For a number of disorders of 
the above tissues or cells, particularly of the immune system, expression of this gene 
at significantly higher or lower levels is routinely detected in certain tissues or cell 
types (e.g., developmental, gastrointestinal, pulmonary, and cancerous and wounded 
tissues) or bodily fluids (e.g.. scrum, pjasma, amniotic .fluid, .pulmonary lavage, 
sputum, urine, synovial fluid and spinal fluid) or another tissue or cell sample taken 
from an individual having such a disorder, relative to the standard gene expression 
level, i.e., the expression level in healthy tissue or bodily fluid from an individual not 
having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 182 as residues: His-42 to Lys-49. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in larynx carcinoma and early stage human lung 
indicates that polynucleotides and polypeptides corresponding to this gene are useful 
for treating immune system disorders such as cancer, particularly larynx carcinoma. 
This protein may play a role in the regulation of cellular division, and may show 
utility in the diagnosis, treatment, and/or prevention of developmental diseases and 
disorders, including cancer, and other proliferative conditions. Representative uses are 
described in the "Hyperproliferative Disorders" and "Regeneration" sections below 
and elsewhere herein. Briefly, developmental tissues rely on decisions involving cell 
differentiation and/or apoptosis in pattern formation. 

Dysregulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, the 
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polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in (he detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Furthermore, the 
protein may also be used to determine bioloeical activity, to rsisc anti bodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as. * 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:69 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1248 of SEQ ID NO:69, b is an 
integer of 15 to 1262, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:69, and where h is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 60 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: MEVTTEDTSRTDVSEPATSCGAADGVTSIAPTAVASSTTAASnTA 
ASSMTVASSAFHTTAASSTTVASLAITTTASSMTAAS 

TPSTTATGHPSL^TALAQVPKSSALPRTATLATLAIRAQTVATTANTSSPMST 
RPSPSKHMPSDTAASPVPPMXPQAQGPISQVSVDQPVVNTTXKSTXMPSNTT 
XEPLTQAWDKTLLLVVLLLGVTLFITVLVLFALQAYESYKKKDYTQVDYL1 
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NGMYADSEM (SEQ ID NO: 322). Polynucleotides encoding ihcsc polypepudes arc 
also provided. 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: ARCPELPGLRCRPRPR AGPQ APS YCPR ATRPPG 
ACCARMRLLLEWRVYLRLTCATKDGMARECPTTWLSPPAKPDFAQRHSVK 
PTALQGGRWSRLGASP (SEQ ID NO: 323). Polynucleotides encoding these 
polypeptides are also provided. 

This gene is expressed primarily in adipocytes, osteoblasts, cerebellum, 
hypothalamus and Hodgkin's lymphoma. 

Therefore, polynucleotides and polypeptides of the invention arc useful as 
reagents for differential identification of the tissuc(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, metabolic, skeletal, neural, and immune diseases and/or disorders, 
particularly Hodgkin's lymphoma. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the immune system, expression of this gene at 
significantly higher or lower levels is routinely delected in certain tissues or cell types 
(e.g., metabolic, skeletal, neural, immune, and cancerous and wounded tissues) or 
bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or another 
tissue or cell sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 183 as residues: Pro-33 to GIn-40, Gly-51 to Arg-56. 
Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in Hodgkin's lymphoma cells indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for diagnosis 
and treatment of immune system disorders such as cancer, particularly Hodgkin's 
lymphoma. The secreted protein can also be used to determine biological activity, to 
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raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify 
agents that modulate their interactions, and as nutritional supplements. It may also 
have a very wide range of biological activities. Representative uses are described in 
the "Chemotaxis" and "Binding Activity" sections below, in Examples 11, 12, 13, 14, 
15, 16, 18, 19, and 20, and elsewhere herein. Briefly, the protein may possess the 
following activities: cytokine, cell proliferation/differentiation modulating activity or 
induction of other cytokines; immunostimulating/immunosuppressant activities (e.g. 
for treating human immunodeficiency virus infection, cancer, autoimmune diseases 
and allergy); regulation of hematopoiesis (e.g. for treating anemia or as adjunct to 
chemotherapy); stimulation or growth of bone, cartilage, tendons, ligaments and/or 
nerves (e.g. for treating wounds, stimulation of follicle stimulating hormone (for 
control of fertility); chemotactic and chemokinetic activities (e.g. for treating 
infections, rumors); hemostatic or thrombolytic activity (e.g. for treating hemophilia, 
cardiac infarction etc.); anti-inflammatory activity (e.g. for treating septic shock, 
Crohn's Disease); as antimicrobials: for treating psoriasis or other hyperprol iterative 
diseases; for regulation of metabolism, and behavior. Also contemplated is the use of 
the corresponding nucleic acid in gene therapy procedures. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:70 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is .any integer between 1 to 1628 of SEQ ID NO: 70, b is an 
integer of 15 to 1642, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:70. and where b is greater than or equal to a + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 61 

The translation product of this gene shares sequence homology with 
polypeptide in the cystatin family. Cystatin polypeptides are cysteine protease 
inhibitors. For an analysis of the composition of several members of the cystatin 
family see Gene ( 1987) 61(3):329-338, incorporated herein by reference. The cystatin 
activity of polypeptides encoded by this gene is measured by several assays known in 
the an including assays described in coowned, copending US Patent Application 
Serial No. 08/744,138, incorporated herein by reference. Preferred polypeptides of the 
invention comprise the following amino acid sequence: LPATV-EFAVI1TFNQQSKD 
YYAYRLGHILNSWKEQVESKTWSMELLLGRTRCGKFEDDIDNCHFQESTEL 
NNTFTCFFTISTRPWMTQFSLLNKTC (SEQ ID NO: 324). Fragments of such' 
polypeptides having cystatin activity (cysteine protease inhibitory activity are 
particularly preferred). Polynucleotides encoding such polypeptides are also provided. 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: LLWARGLGRAKSAVPTVST MLGLPW KGGLS 
WALLLLLLGSQILLIYAWHFHEQRrX^EHNVMARYLPATVEFAVHTFNQQS 
KDYYAYRLGHILNSWKEQVESKTVFSMELLLCtRTRCGKFEDDIDNCHFQE 
STELNNTFTCFFTISTRPWMTQFSLLNK TCLEGFH (SEQ ID NO: 325). 
Polynucleotides encoding these polypeptides are also provided. 

This gene is expressed primarily in testes and epididiymus. For a review of a 
cystatin showing testes- specific expression see Mol. Endocrinol. (1992 Oct.) 
6( 10): 1653- 1664, incorporated herein by reference. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, They should therefore serve a protective function to regulate the 
activities of such endogenous proteinases, which otherwise may cause uncontrolled 
proteolysis and tissue damage. Cysteine proteinase activity can normally not be 
measured in body fluids, but can been detected extracellularly in conditions like 
endotoxin-induccd sepsis, metastasizing cancer, and at local inflammatory processes 
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in rheumatoid arthritis , purulent bronchiectasis and periodontitis. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the immune, 
expression of this gene at significantly higher or lower levels is routinely detected in 
certain tissues or cell types (e.g., reproductive, testicular, and cancerous and wounded 
tissues) or bodily fluids (e.g., serum, plasma, urine, seminal fluid, synovial fluid and 
spinal fluid) or another tissue or ceil sample taken from an individual having such a 
disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 184 as residues: Phe-3 1 to Asp- 38, Asn-59 to Tyr-65, 
Ser-76 to Glu-82, Thr-96 lo Cys-108, Gln-1 1 1 to Asn-1 18. Polynucleotides encoding 
said polypeptides are also provided. 

The tissue distribution in testes and epididiymus. combined with the 
homology to cystauns indicates that polynucleotides and polypeptides corresponding 
to this gene are useful for the treatment and diagnosis of conditions concerning proper 
testicular function (e.g. endocrine function, sperm maturation), as well as cancer. 
Therefore, this gene product is useful in the treatment of male infertility and/or 
impotence. This gene product is also useful in assays designed to identify binding 
agents, as such agents (antagonists) are useful as male contraceptive agents. Similarly, 
the protein is believed to be useful in the treatment and/or diagnosis of testicular 
cancer. The testes are also a site of active gene expression of transcripts that is 
expressed, particularly at low levels, in other tissues of the body. Therefore, this gene 
product is expressed in other specific tissues or organs where it may play related 
functional roles in other processes, such as hematopoiesis. inflammation, bone 
formation, and kidney function, to name a few possible target indications. 
Representative uses are described in the "Hyperproliferative Disorders'* and 
"Regeneration" sections below and elsewhere herein. Briefly, developmental tissues 
rely on decisions involving cell differentiation and/or apoptosis in pattern formation. 

Dysregulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
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of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinaJ muscular atrophy (SMA). Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Furthermore, the 
protein may also be used to determine biological activity, 10 raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Cysteine proteinase inhibitors of the cystatin superfamiJy are ubiquitous in the 
body and are generally tight-binding inhibitors of papain-like cysteine proteinases, 
such as cathepsins B, H. L, S, and K. They should therefore serve a protective 
function to regulate the activities of such endogenous proteinases, which otherwise 
may cause uncontrolled proteolysis and tissue damage. Cysteine proteinase activity 
can normally not be measured in body fluids, but can been detected extracellularly in 
conditions like endotoxin-induced sepsis, metastasizing cancer, and at local 
inflammatory processes in rheumatoid arthritis, purulent bronchiectasis and 
periodontitis, which indicates that a tight cystatin regulation is a necessity in the 
normal state. A deficiency state in which the levels of the intracellular cystatin, 
cystatin B, are lowered due to mutations has recently been shown to segregate with a 
form of progressive myoclonus epilepsy, which points to additional specialized 
functions of cystatins. Moreover, results showing that chicken cystatin inhibits polio 
virus replication, human cystatin C inhibits corona- and herpes simplex virus 
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replication, and human cystatin A inhibits rhabdovirus-induced apoptosis in cell 
cultures indicates that cystatins play additional roles in the human defense system. 
The cystatins constitute a superfamily of evolutionarily related proteins, all composed 
of at least one 100-120 residue domain with conserved sequence motifs. 

The previously well characterized single-domain human members of this 
superfamily could be grouped in two protein families. The Family 1 members, 
cystatins (or stefins) A and B, contain approximately 100 amino acid residues, lack 
disulfide bridges, and arc not synthesized ns preproteins with signal peptides. The 
Family 2 cystatins (cystatins C, D, S, SN, and SA) are stjcretcd proteins of approx. 
120 amino acid residues (Mr 13,000-14,000) and have two characterisiic intrachain 
disulfide bonds. Recently, we identified an additional human cystatin superfamily ■ 
member hy EST1 sequencing in epithelial cell derived cDNA libraries which we 
named cystatin E. The same cystatin was independenUy discovered by differential 
display experiments as a mRNA species down-regulated in breast tumor tissue, but 
present in the surrounding epithelium and reported under the name cystatin M . 
Cystatin E/M is an atypical, secreted low-Mr cystatin in that it is a glycoprotein and 
just shows 30-35% sequence identity in alignments with the human Family 2 
cystatins, which shows that additional cystatin families are yet to be identified. The 
cystatin E/M gene has been localized to chromosome 2 , whereas all human Family 2 
cystatin genes are clustered on the short arm of chromosome 20, which further 
stresses that cystatin E/M is just distantly related to the other secreted human low-Mr 
cystatins. It is believed therefore, that polypeptides encoded by this gene are useful in 
diagnosing and treating disease consistent with the aforementioned conditions in 
which cystatins are implicated. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 7 1 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 907 of SEQ ID NO:71 , b is an 
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integer of 15 lo 92!. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:7 1 , and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 62 

The translation product of this gene shares sequence homology with 
Neutrophil Gelatinase- Associated Lipocalin which is thought to be important in 
immune regulation (See Genbank and Geneseq Accession Nos. embiCAA58 127,1, 
and US5627034. respectively; all references and information available through these 
accessions are hereby incorporated herein by reference; foi example, Biochem. 
Biophys. Res. Commun. 202 (3), 1468-1475 (1994), and FEBS Lett. 314 (3). 386:388 
(1992)). 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: LEQKLELHRGGGRSRTSGSPGLQEFGTREERGE 
GEQRTGREFSGNGGRAVEAARMRIXCGLWLVVLSLLKVLQAQTPTPLPLPP 
PMQSFQGNQFQGEWFVLGLAGiNSFRPEHRALLNAPTATFELSDDGRFEVWN 
AMTRGQHCDTWSYVLIPAAQPGQr^VDHGVGRSWLLPrKJTLDQFICLGRAQ 
GLSDDN1VFPDVTGXAI.OL XSLPWVAAPA (SEQ ID NO: 326). Polynucleotides 
encoding these polypeptides arc also provided. 

This gene is expressed primarily in epididiymus and osteoclastoma. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, reproductive and skeletal diseases and/or disorders, particularly cancers 
such as osteoclastoma testicular cancer. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immunological probes for 
differential identification of the tissue(s) or cell type(s). For a number of disorders of 
the above tissues or cells, particularly of the immune system, expression of this gene 
at significantly higher nr lower levels is routinely detected in certain tissues or cell 
types (e.g., reproductive, testicular, skeletal, and cancerous and wounded tissues) or 
bodily fluids (e.g., serum, plasma, seminal fluid, urine, synovial fluid and spinal fluid) 
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or another tissue or cell sample taken from an individual having such a disorder, 
relative to the standard gene expression level, i.e., the expression level in healthy 
tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 185 as residues: Met-82 to Thr-90. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in epididiymus and homology to neutrophil gelatinase- 
associated lipocalin indicates that polynucleotides and polypeptides corresponding to 
this gene are useful for diagnosis and treatment of skin diseases and immune system 
disorders such as cancer, particularly osteoclastoma. The secreted protein can also be 
used to determine biological activity, to raise antibodies, as tissue markers, to isolate 
cognate ligands or receptors, to identify agents thai modulate their interactions, and as 
nutritional supplements. It may also have a very wide range of biological activities. 
Representative uses are described in the "Chemotaxis" and "Binding Activity" 
sections below, in Examples IK 12. 13, 14. 15, 16, 18, 19, and 20, and elsewhere 
herein. Briefly, the protein may possess the following activities: cytokine, cell 
proliferation/differentiation modulating activity or induction of other cytokines; 
irnjnunostuTiulating/irnjnunosuppressant activities (e.g. for treating human 
immunodeficiency virus infection, cancer, autoimmune diseases and allergy); 
regulation of hematopoiesis (e.g. for treating anemia or as adjunct to chemotherapy); 
stimulation or growth of boue, cartilage, tendons, ligaments and/or nerves (e.g. for 
treating wounds, stimulation of follicle stimulating hormone (for control of fertility); 
chemotactic and chemokinetic activities (e.g. for treating infections, tumors); 
hemostatic or thrombolytic activity (e.g. for treating hemophilia, cardiac infarction 
etc.); anti-inflammatory activity (e.g. for treating septic shock, Crohn's Disease); as 
antimicrobials; for treating psoriasis or other hyperproliferative diseases; for 
regulation of metabolism, and behavior. Also contemplated is the use of the 
corresponding nucleic acid in gene therapy procedures. Protein, as well as. antibodies 
directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
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related to SEQ ID NO: 72 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 892 of SEQ ID NO:72, b is an 
integer of 15 to 906. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:72, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: (S3 

The translation product of this gene was shown to have homology to colipase 
which plays an essential role in the intestinal fat digestion by anchoring lipase on 
lip id/water interfaces in the presence of bile salts (See Genbank Accession No. 
gblAAA035l3. 1; all references and information available through this accession are 
hereby incorporated by reference herein). 

This gene is expressed primarily in epididiymus. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the ttssue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, reproductive diseases and/or disorders, particularly epididiymus-related 
diseases. Similarly, polypeptides and antibodies directed to these polypeptides are 
useful in providing immunological probes for differential identification of the 
tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the immune system, expression of this gene at significantly higher or 
lower levels is routinely detected in certain tissues or cell types (e.g., reproductive, 
metabolic, and cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, 
seminal fluid, bile, chyme, urine, synovial fluid and spinal fluid) or another tissue or 
cell sample taken from an individual having such a disorder, relative to the standard 
gene expression level, i.e., the expression level in healthy tissue or bodily fluid from 
an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 186 as residues: Ile-40 to Cys-49, Arg-52 to Cys-57, 
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Ser-94 to Trp-99, Gly-105 10 Gly-1 It. Polynucleotides encoding said polypeptides 
are also provided. 

The tissue distribution in epididiymus indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for diagnosis and treatment of 
immune system diseases and disorders of the epididiymus. Polynucleotides and 
polypeptides corresponding to this gene are useful for the treatment and diagnosis of 
conditions concerning proper testicular function (e.g. endocrine function, sperm 
maturation), as well as cancer. Therefore, this gene product is useful in the treatment 
of male infertility and/or impotence. This gene product is aJso useful in assays 
designed to identify binding agents, as such agents (antagonists) are useful as male 
contraceptive agents. Similarly, the protein is believed to be useful in the treatment 
and/or diagnosis of testicular cancer. The testes are also a site of active gene 
expression of transcripts that is expressed, particularly at low levels, in other tissues 
of the body. Therefore, this gene product is expressed in other specific tissues or 
organs where it may play related functional roles in other processes, such as 
hematopoiesis, inflammation, bone formation, and kidney function, to name a few 
possible target indications. Furthermore, the protein may also be used to determine 
biological activity, to raise antibodies, as tissue markers, to isolate cognate ligands or 
receptors, to identify agents that modulate their interactions, in addition to its use as a 
nutritional supplement. Protein, as well as, antibodies directed against the protein may 
show utility as a tumor marker and/or immunotherapy targets for the above listed 
tissues. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible through sequence databases. Some of these sequences arc 
related to SEQ ID NO: 73 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described hy the general 
formula of a-b. where a is any integer between 1 to 666 of SEQ ID NO:73, b is an 
integer of 15 to 680. where both a and b correspond 10 the positions of nucleotide 
residues shown in SEQ ID NO:73. and where b is greater than or equal to a + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 64 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signaJ peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: MC VCERKRGREKEGG VTPTMTSNFPFCTLILGI 
AQAQACPGCPGDWPGLGSGVGEGLHHIRTCRTPIPCSPPAPAAACLGSGH 
ARLPCVLRLWPVPANLSSPFRLEALHCSFWSSPLLPAPIILAPTGFRDLXTDFL 
LAACLLTFQKTPLELPMAVVHL^ (SEQ ID 

NO: 327). Polynucleotides encoding these polypeptides are also provided. 

This gene is expressed primarily in melanocytes and placenta and to a lesser 
extent in bone marrow and many cells of the immune system, including B-cells, 
dendritic cells, and T-ceils. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, skin cancer and disorders of the reproductive and immune systems. 
Sirrilarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissuc(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
reproductive and immune systems, expression of this gene at significantly higher or 
lower levels is routinely detected in certain tissues and cell types (e.g., reproductive 
tissue, hematopoietic tissue, melanocytes and cells and tissue of the immune system, 
and cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, amniotic 
fluid, urine, synovial fluid and spinal fluid) or another tissue or cell sample taken 
from an individual having such a disorder, relative to the standard gene expression 
level, i.e., the expression level in healthy tissue or bodily fluid from an individual not 
having the disorder. 

The tissue distribution in melanocytes indicates that pol nucleotides and 
polypeptides corresponding to this gene arc useful for the diagnosis and treatment of 
disorders affecting the skin, the reproductive system, and the immune system, 
particularly cancers. Representative uses are described in the "Biological Activity", 
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"Hypcrproliferative Disorders", "infectious disease", and "Regeneration" sections 
below, in Example 1 1. 19. and 20, and elsewhere herein. Briefly, the protein is useful 
in detecting, treating, and/or preventing congenital disorders (i.e. nevi, moles, 
freckles. Mongolian spots, hemangiomas, port- wine syndrome), integumentary 
tumors (i.e. keratoses. Bowen's Disease, basal cell carcinoma, squamous cell 
carcinoma, malignant melanoma, Paget's Disease, mycosis fungoides, and Kaposi's 
sarcoma), injuries and inflammation of the skin (i.e. wounds, rashes, prickly heat 
disorder, psoriasis, dermatitis), atherosclerosis, uticaria, eczema, photosensitivity, 
autoimmune disorders (i.e. lupus erythematosus, vitiligo, ilennaiomycsttis, morphea, 
scleroderma, pemphigoid, and pemphigus), keloids, striae, erythema, petechiae. 
purpura, and xanthelasma. In addition, such disorders may predispose increased 
susceptibility to viral and bacterial infections of the skin (i.e. cold sores, warts, 
chickenpox, mollusc urn contagiosum, herpes zoster, boils, cellulitis, erysipelas, 
impetigo, tinea, aithJctes foot, and ringworm). Moreover, the protein product of this 
gene may also be useful for the treatment or diagnosis of various connective tissue 
disorders (i.e.. arthritis, trauma, tendonitis, chrondomalacia and inflammation, etc.), 
autoimmune disorders (i.e., rheumatoid arthritis, lupus, scleroderma, 
dermatomyositis, etc.), dwarfism, spinal deformation, joint abnormalities, amd 
chondrodysplasias (i.e. spondyloepiphyseal dysplasia congenita, familial 
osteoarthritis, Ate 1 osteogenesis type II, metaphyseal chondrodysplasia type Schmid). 
Furthermore, the protein may also be used to determine biological activity, to raise 
antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify agents 
that modulate their interactions, in addition to its use as a nutritional supplement. 
Protein, as well as, antibodies directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:74 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
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formula of a-b, where a is any integer between I to 1619 of SEQ ID NO:74, b is an 
integer of 15 to 1633, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:74. and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 65 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: YLWGRPRLRMRAGTSPSAPWGEKREKLGHKLPVALQGYHPWIL 
LECTVFWARVVLACFSLYLIRGPNCIKRQPEPTYQKACNLDCSSDFGQER 
AP AWELLGPES EQRLRE YTAQGLQS L ASS HR WRQFKTEG KMRGG AS PLPWLi 
CFW LCSYKGSDNSLKPWPGPTLCPQSLVSPSVHPSTRSASLGRHRAEAA 
(SEQ ID NO: 328). Polynucleotides encoding these polypeptides are also provided. 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invenuon comprise the 
following amino acid sequence: MPGILAG1PVKDLCLSLLQGFRLLLLCVCPGWL 
SGWMGGQKGSPRIVDIG (SEQ ID NO: 329). Polynucleotides encoding these 
polypeptides arc also provided. This gene maps to chromosome 15, accordingly, 
polynucleotides of the invenuon is used in linkage analysis as a marker for 
chromosome 15. 

This gene is expressed primarily in brain and breast and to a lesser extent in 
the liver, pancreas, and T-cells. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but arc 
not limited to, disorders affecting the brain and CNS, the reproductive system, or the 
immune system. Similarly, polypeptides and antibodies directed to these polypeptides 
are useful in providing immunological probes for differential identification of the 
tissue(s) or cell typc(s). For a number of disorders of the above tissues or cells, 
particularly of the central nervous system, the reproductive system, and the immune 
system, expression of this gene at significantly higher or lower levels is routinely 
detected in certain tissues or cell types (e.g., brain and other tissue of the nervous 
system, mammary tissue, eendocrirte tissue, hepatic tissue, reproductive tissue, cells 
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and tissue of the immune system, cancerous and wounded tissues) or bodily fluids 
(e.g., serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or ceil 
sample taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 188 as residues: Met-37 to Ser-43. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in brain cells indicates that polynucleotides and 
polypeptides corresponding to this gene arc useful for the diagnosis and treatment of 
disorders affecting the central nervous system, the reproductive system, and the 
immune system, including cancers. Representative uses are described in the 
"Regeneration" and "Hyperproliferative Disorders" sections below, in Example 1 1, 
15, and 18, and elsewhere herein. Briefly, the uses include, but are not limited to the 
detection, treatment, and/or prevention of Alzheimer's Disease, Parkinson's Disease, 
Huntington's Disease, Tourette Syndrome, meningitis, encephalitis, demyelinating 
diseases, peripheral neuropathies, neoplasia, trauma, congenital malformations, spinal 
cord injuries, ischemia and infarction, aneurysms, hemorrhages, schizophrenia, 
mania, dementia, paranoia, obsessive compulsive disorder, depression, panic disorder, 
learning disabilities, ALS, psychoses, autism, and altered behaviors, including 
disorders in feeding, sleep patterns, balance, and perception. In addition, elevated 
expression of this gene product in regions of the brain indicates it plays a role in 
normal neural function. 

Potentially, this gene product is involved in synapse formation, 
neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. Furthermore, the protein may also be used to determine biological activity, 
to raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to 
identify agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as. antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
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related to SEQ ID NO:75 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b. where a is any integer between I to 1008 of SEQ ID NO:75, b is an 
integer of 15 to 1022, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:75, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 66 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: A KGEERKEAFSLKM VQLS SEPISFGLM YL YLG V 
FrmiYPGALSTTTI.GKHSHPr^AEQNSTVWMEHTLFHQSPVASHLVCFQSF 
AFSE (SEQ ID NO: 330). Polynucleotides encoding these polypeptides are also 
provided. 

This gene is expressed primarily in the brain and the immune system, in 
particular T-cells. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, disorders affecting the brain, such as Alzheimer's or disorders affecting 
the immune system, such as AIDS. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell rype(s). For a number of disorders of the above 
tissues or cells, particularly of the brain and CNS and the immune systems, expression 
of this gene at significantly higher or lower levels is routinely detected in certain 
tissues and cell types (e.g., brain and other tissue of the nervous system, cells and 
tissue of the immune system, and cancerous and wounded tissues) or bodily fluids 
(e.g., serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell 
sample taken from an individual having such a disorder, relative to the standard gene 
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expression level, i.e. ; the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

The tissue distribution in brain cells and tissues indicates that polynucleotides 
and polypeptides corresponding to this gene are useful for the diagnosis and treatment 
of disorders affecting the brain and CNS or disorders affecting the immune system. 
Representative uses are described in the "Regeneration" and "Hyperproliferative 
Disorders" sections below, in Example 1 1. 15, and 18. and elsewhere herein. Briefly, 
the uses include, but arc not limited to the detection, treatment, and/or prevention of 
Alzheimer's Disease, Parkinson's Disease Huntington'^ Disease, Tou re Ue Syndrome, 
meningitis, encephalitis, demyelinating diseases, peripheral neuropathies, neoplasia, 
trauma, congenital malformations, spinal cord injuries, ischemia and infarction, 
aneurysms, hemorrhages, schizophrenia, mania, dementia, paranoia, obsessive 
compulsive disorder, depression, panic disorder, learning disabilities, ALS, 
psychoses, autism, and altered behaviors, including disorders in feeding, sleep 
patterns, balance, and perception. In addition, elevated expression of this gene product 
in regions of the brain indicates it plays a role in normal neural function. 

Potentially, this gene product is involved in synapse formation, 
neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. Furthermore, the protein may also be used to determine biological activity, 
to raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to 
identify agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 76 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1 170 of SEQ ID NO:76, b is an 
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integer of 1 5 to 1 184. where both a and b correspond to ihe positions of nucleotide 
residues shown in SEQ ID NO:76. and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 67 

The translation product of this gene shares sequence homology with 
pcnaeidin-2 which is thought to be a members of a new family of antimicrobial 
peptides from the hemolymph of shrimps Penaeus vannamei. The molecules display 
antimicrobial activity against fungi and bacteria with a predominant activity against 
Gram-positive bacteria. 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: GPAHPASPPLMTLSLQLAELVHFVCAFQSQWT 
GVYPMMPPLKPTEPLCFA CVPCRV (SEQ ID NO: 331). Polynucleotides 
encoding these polypeptides are also provided. 

This gene is expressed primarily in spleen. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell typc(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immune and hematopoietic diseases and/or disorders, particularly 
disorders affecting the spleen, including bacterial and fungal infections. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the hematopoetic 
and immune systems, expression of this gene at significantly higher or lower levels is 
routinely detected in certain tissues and cell types (e.g.. immune, hematopoietic, and 
cells and tissue of the immune system, cancerous and wounded tissues) or bodily 
fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or 
cell sample taken from an individual having such a disorder, relative to the standard 
gene expression level, i.e., the expression level in healthy tissue or bodily fluid from 
an individual not having the disorder. 



WO 00/06698 



169 



PCTAJS99/17130 



The tissue distribution in spleen and homology to the penaeidin family of 
antibiotics indicates that polynucleotides and polypeptides corresponding to this gene 
are useful for the diagnosis and treatment of disorders affecting the spleen, especially 
fungal and bacterial infections. Representative uses are described tn the "Immune 
Activity ' and "infectious disease" sections below, in Example 11, 13. 14, 16, 18, 19, 
20, and 27, and elsewhere herein. Briefly, the expression of ihis gene product 
indicates a role in regulating the proliferation; survival; differentiation: and/or 
activation of hematopoietic cell lineages, including blood stem cells. This gene 
product is involved in the regulation of cytokine production, antigen presentation, or 
other processes suggesting a usefulness in the treatment of cancer (e.g. by boosting 
immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatous Disease, inflammaiory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft- versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyelination, systemic 
lupus erythematosus, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/or proliferation of various cell types. Furthermore, the 
protein may also be used to determine biological activity, raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker anoVor 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible through sequence databases. Some of these sequences are 
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related to SEQ ID NO:77 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded frnm the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 298 of SEQ ID NO: 77, b is an 
integer of 15 to 3 12. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:77. and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 68 

Contact of cells with supernatant expressing the product of this gene has been 
shown to increase the permeability of the plasma membrane of THP-1 cells to 
calcium. Thus it is likely that the product of this gene is involved in a signal 
transduction pathway that is initiated when the product binds a receptor on the surface 
of the plasma membrane of both monocytes, in addition to other cell -lines or tissue 
cell types. Thus, polynucleotides and polypeptides have uses which include, but arc 
not limited to, activating immune and hematopoietic cells and tissue cell types. 
Binding of a ligand to a receptor is known to alter intracellular levels of small 
molecules, such as calcium, potassium and sodium, as well as alter pH and membrane 
potential. Alterations in small molecule concentration can be measured to identify 
supernatants which bind to receptors of a particular cell. 

Moreover, when tested in TF-1 cell lines, the protein product of this gene has 
been shown to aJter the steady-state messenger RNA levels of the following genes: c- 
fos,c-jun, egr-1, b56l. bcl-2, CD40, cyclin D2, GADPH, ICER, MAD3, p21, STAT3, 
ID3, and STAT- 1. When tested in U937 cell lines, the protein product of this gene has 
been shown to alter the steady-state messenger RNA levels of the following genes: 
egr2, MKPl. ATF3, B562. cyclin D. cyclin D2, GATA3, MAD3, p21, TGF, DHFR, 
and JAK3. Based upon these results, it is anticipated that polynucleotides and 
polypeptides corresponding to this gene are useful as agonists or antagonists of the 
above referenced genes. Such activity is useful in therapeutic and/or diagnostic 
aop!ica*ops as referenced and more specifically discussed elsewere herein. 
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f n specific embodiments, polpeptides of the invention comprise the 
sequence: MLLE VYGDS IS VTV AIPL (SEQ ID NO:332), 

MHSPCQSKAADGLGKSETE (SEQ ID NO: 333), and/or MLKSLGLSTN (SEQ ID 
NO: 334). Polynucleotides encoding these polypeptides are also provided. 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: AQRLAEECFYMLLEVYGDSISVTVAIPLMHSP 
CQSK^ADGLGKSETEMLKSLGLSTNMSPFHLLGLKVFLTWALTLAQICLY 
FFE VQPLGLL ALNFFCTAT AG L KELCM HPPS L AFTPEFHTS LS PL AJPS FCGTS 
VSLSNSHTIPLSLYLPFPSKSRMPDTLHLLVHSLPLVHSQVLPVKDVTTEWPLC 
QRCLGSTCH Q (SEQ ID NO: 335). Polynucleotides encoding these polypeptides 
are also provided. 

The polypeptide of this gene has been determined to have a transmembrane 
domain at about amino acid position 11 - 27 of the amino acid sequence referenced in 
Table 1 for this gene. Moreover, a cytoplasmic tail encompassing amino acids 28 to 
143 of this protein has also been determined. Based upon these characteristics, it is 
believed that the protein product of this gene shares structural features to type la 
membrane proteins. 

This gene is expressed primarily in neutrophils and T-cells. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, disorders and/or diseases affecting the immune system. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the lissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the the immune 
system, expression of this gene at significantly higher or lower levels is routinely 
detected in certain tissues and cell types (e.g., immune, hematopoietic, cells and tissue 
of the immune system, and cancerous and wounded tissues) or bodily fluids (e.g., 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
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expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 191 as residues: Pro-97 to Asp- 104. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in neutrophils and T-celis ; combined with the detected 
calcium flux biological activity indicates that polynucleotides and polypeptides 
corresponding to this gene arc useful for the diagnosis and treatment of disorders 
affecting the immune system. Representative uses arc described in the "Immune 
Activity" and "infectious disease" sections below, in Example 11, 13, 14, 16, 18, 19, 
20, and 27, and elsewhere herein. Briefly, the expression of this gene product 
indicates a role in regulating the proliferation: survival; differentiation; and/or 
activation of hematopoietic cell lineages, including blood stem cells. This gene 
product is involved in the regulation of cytokine production, antigen presentation, or 
other processes suggesting a usefulness in the treatment of cancer (e.g. by boosting 
immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatous Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft -versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyelination, systemic 
lupus crythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior nf other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/or proliferation of various cell types. Furthermore, the 
protein may also be used to determine biological activity, raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
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interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 78 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention arc one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1356 of SEQ ID NO:78, b is an- 
integer of 15 to 1370. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:78, and where b is greater than or equal to a +• 14. 

FEATURES OK PROTEIN ENCODED BY GENE NO: 69 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: WRAAGIRHEVQVSLFQMFCFSSIFCSH 
EHTHLPCTFWLFLr^FLILPPSCPCTLPFSLAIETVRWPCWHHPTSFELCY 
PGTSIYYASRGGPXPNSEX (SEQ ID NO: 336). Polynucleotides encoding these 
polypeptides are also provided. 

This gene is expressed primarily in neutrophils. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissuc(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, diseases and/or disorders affecting the immune system, and neutrophils 
in particular. Similarly, polypeptides and antibodies directed to these polypeptides are 
useful in providing immunological probes for differential identification of the 
tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the immune system, expression of this gene at significantly higher or 
lower levels is routinely detected in certain tissues and cell types (e.g., blood cells, 
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and cells and tissue of the immune system, and cancerous and wounded tissues) or 
bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or another 
tissue or cell sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

The tissue distribution in neutrophils indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the diagnosis and treatment of 
disorders affecting the immune system and neutrophils in particular. Representative 
uses arc described in the "Immune Activity" and "infectious disease" sections beiuw, 
in Example 1 1, 13, 14, 16, 18, 19, 20. and 27, and elsewhere herein. Briefly, the 
expression of this gene product indicates a role in regulating the proliferation; 
survival; differentiation; and/or activation of hematopoietic cell lineages, including 
blood stem cells. This gene product is involved in the regulation of cytokine 
production, antigen presentation, or other processes suggesting a usefulness in the 
treatment of cancer (e.g. by boosting immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatous Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft-versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, iense tissue injury, demyelination, systemic 
lupus erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thas, this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/or proliferation of various cell types. Furthermore, (he 
protein may also be used to determine biological activity, raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 



WO 00/06698 



175 



PCT/LS99/17130 



antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:79 and may have been publicly available prior lo conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 354 of SEQ ID NO:79, b is an 
integer of 1 5 to 368. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:79, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 70 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: XNXKSPLTIGNKSWSSTAVAAALELVDPPGCR 
NSARDSPELVHLGKGRPRKLMTYLFCSSISLLLLKVHSSGHQDIRICAKSKVP 
RLLIIQCPQQRE (SEQ ID NO: 337). Polynucleotides encoding these polypeptides 
are also provided. 

This gene is expressed primarily in smooth muscle. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, disorders affecting smooth muscle tissue, particularly vascular 
conditions. Similarly, polypeptides and antibodies directed to these polypeptides are 
useful in providing immunological probes for differential identification of the 
tissue(s) or ceil type(s). For a number of disorders of the above tissues or cells, 
particularly of smooth muscle tissue expression of this gene at significantly higher or 
lower levels is routinely detected in certain tissues or cell types (e.g., muscle, and 
cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial 
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fluid and spinal fluid) or another tissue or cell sample taken from an individual having 
such a disorder, relative to the standard gene expression level, i.e., the expression 
level in healthy tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 193 as residues: Ser-18 to VaI-31. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution primarily in smooth muscle indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for the 
diagnosis and treatment of disorders affecting smooth muscle tissue. Moreover, the 
protein is useful in the detection, treatment, and/or prevention of a variety of vascular 
disorders and conditions, which include, but are not limited to miscrovascular disease, 
vascular leak syndrome, aneurysm, stroke, embolism, thrombosis, coronary artery 
disease, arteriosclerosis, and/or atherosclerosis. Furthermore, the protein may also be 
used to determine biological activity, to raise antibodies, as tissue markers, to isolate 
cognate iigands or receptors, to identify agents that modulate their interactions, in 
addition to its use as a nutritional supplement. Protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker and/or immunotherapy targets 
for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 80 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1074 of SEQ ID NO:80, b is an 
integer of 15 to 1088, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 80, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 71 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
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the present invention. Specifically, polypeptides of the invention comprise ihe 
following amino acid sequence: GPEENLSPSTPSQMPTINWKLCLLQVCHGLFP 
LLKHWSQPMPLCVTLAPVSYWL (SEQ ID NO: 338). Polynucleotides encoding 
these polypeptides are also provided. 

This gene is expressed primarily in fetal heart, smooth muscle, and frontal 

cortex. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, muscular, vascular, or neural diseases and/or disorders, particularly 
defects or injury tn cardiac muscle. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the cardiovascular system, expression of this gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(e.g., muscular, vascular, neural, developmental, and cancerous and wounded tissues) 
or bodily fluids (e.g., serum, plasma, urine, amniotic fluid, synovial fluid and spinal 
fluid) or another tissue or cell sample taken from an individual having such a disorder, 
relative to the standard gene expression level, i.e., the expression level in healthy 
tissue or bodily fluid from an individual not having the disorder. 

The tissue distribution in fetal heart indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for diagnosing and treating defects 
to the heart either due to injury or congenital defects. Moreover, the protein is useful 
in the detection, treatment, and/or prevention of a variety of vascular disorders and 
conditions, which include, but are not limited to miscrovascular disease, vascular leak 
syndrome, aneurysm, stroke, embolism, thrombosis, coronary artery disease, 
arteriosclerosis, and/or atherosclerosis. Alternatively, polynucleotides and 
polypeptides corresponding to Uiis gene are useful for the detection, treatment, and/or 
prevention of neurodegenerative disease states, behavioral disorders, or inflammatory 
conditions. Representative uses are described in the "Regeneration" and 
"Hyperproliferative Disorders" sections below, in Example 11, 15, and 13. and 
elsewhere herein. Briefly, the uses include, but arc not limited to the detection, 
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treatment, and/or prevention of Alzheimer's Disease, Parkinson's Disease, 
Huntington's Disease, Tourette Syndrome, meningitis, encephalitis, dernyelinating 
diseases, peripheral neuropathies, neoplasia, trauma, congenital malformations, spina] 
cord injuries, ischemia and infarction, aneurysms, hemorrhages, schizophrenia, 
mania, dementia, paranoia, obsessive compuJsive disorder, depression, panic disorder, 
learning disabilities, ALS, psychoses, autism, and altered behaviors, including 
disorders in feeding, sleep patterns, balance, and perception. In addition, elevated 
expression of this gene product in regions of the brain indicates it plays a role in 
normal neural function. Furthermore, the protein may also he used to determine 
biological activity, to raise antibodies, as tissue markers, to isolate cognate ligands or 
receptors, to identify agents that modulate their interactions, in addition to its use as a 
nutritional supplement. Protein, as well as, antibodies directed against the protein may 
show utility as a tumor marker and/or immunotherapy targets for the above listed 
tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 81 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b. where a is any integer between 1 to 1848 of SEQ ID NO:8 1, b is an 
integer of 15 to 1862, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:81, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 72 

The translation product of this gene shares sequence homology with adipose 
complement related protein which is thought to be important in regulating energy 
metabolism, insulin levels and fat stores. Moreover, the protein product of this gene 
has also been shown to have homology to the complement subcomponent CIQ A- 
chain precursor and HP-25 protein (See Genbank and Geneseq Accession Nos. 
erablCAA41664. 1 , dbjlBAA02352.1, and W98013; all references and information 
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available through this accession are hereby incorporated by reference herein). Based 
on the sequence similarity, the translation product of this gene is expected to share at 
least some biological activities with complement proteins. 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: PRVRKEPEAMQWLRVRESPGEATGHRVTMG 
TAALGPVWAALLLFLLMCEIPMVELTFDRAVASDCQRCCDSEDPLDPAHVSS 
ASSSGRPHALPEIRPYimmKGDKGDPGPMGLPGYMGP^GPQG-EPGPQGSK 
GDKGEMGSPGAPCQKRFFAFSVGRKTALHSGEDFQTLLFERVFVNLDGC 
FDMATGQFAAPLRGJYFFSLNVHSWNYKETYVHIMHNQKEAV1LYAQPS 
ERSIMQSQSVMLDLAYGDRVWVRLFKRQRENAIYSNDFDTYITFSGHLIKA 
EDD (SEQ ID NO: 339). Polynucleotides encoding these polypeptides are also 
provided. 

This gene is expressed primarily in placenta and. fetai kidney, and umbilical 
vein and to a lesser extent in fetal heart, fetal liver/spleen, microvascular endothelial 
cells and cancers of the lung and pharynx. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but arc 
not limited to, vascular, renal, and reproductive diseases and/or disorders, particularly 
cancers of the lung and pharynx. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the pulmonary and immune systems, expression of this 
gene at significantly higher or Iowct levels is routinely detected in certain tissues or 
cell types (e.g., vascular, renal, reproductive, immune, hematpoietic, pulmonary, and 
cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial 
Quid and spinal fluid) or another tissue orceli sample talcen from an individual having 
such a disorder, relative to the standard gene expression level, i.e., the expression 
level in healthy tissue or bodily fluid from an individual not having the disorder. 
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Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 195 as residues: Asp-36 to Asp-48. Ser-57 to His-62, 
Lys-77 to Gly-84. Met-y2 to Gly-l 14, Gln-203 to lle-209. Lys-23 1 to Tyr-239. 
Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in pharynx or lung, combined with the homology to 
adipose complement related proteins indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for diagnosing and treating cancers of the 
pharynx or lung by modifying the. metabolic balance in such tissues. Moreover, the 
protein is useful in the detection, treatment, and/or prevention of a variety of vascular 
disorders and conditions, which include, but are not limited to miscrovascular disease, 
vascular leak syndrome, aneurysm, stroke, embolism, thrombosis, coronary artery 
disease, arteriosclerosis, and/or atherosclerosis. The gene product may also be 
involved in lymphopoiesis, therefore, it can be used in immune disorders such as 
infection, inflammation, allergy, immunodeficiency etc. In addition, this gene product 
may have commercial utility in the expansion of stem cells and committed 
progenitors of various blood lineages, and in the differentiation and/or proliferation of 
various cell types. Furthermore, the protein may also be used to determine biological 
activity, to raise antibodies, as tissue markers, to isolate cognate ligands or receptors, 
to identify agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:82 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b. where a is any integer between 1 to 1604 of SEQ ID NO: 82. b is an 
integer of 15 to 1618, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:82, and where b is greater than or equal to a + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 73 

The translation product of this gene shares sequence homology with a 
hypothetical 54.7 kD protein (F37A4.1) from Caenorhabditis elegans (SvvissProt 
locus YPT1_CAEEL, accession P41879). The protein product of this gene also has 
homology to the human N T G26 which is thought to contain a human major 
histocompatibility complex class III and is involved in T-cell maturation (See 
Genbank Accession No. gblAAD18079.1l (A F 129756); all references and information 
available through this accession are hereby incorporated by reference herein; for 
example, J. Neurochem. 69 (6), 2516-2528 (1997)). Based on the sequence similarity, 
the translation product of this gene is expected to share at least some biological 
activities with nitric oxide synthase proteins. 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: ML YPGSVYLLQKALMPVLLQGQARLVEECNGRRAKLLACDGNE 
IDTMFVDRRGTAEPQGQKLV1CCEGNAGFYEVGCVSTPLEAGYSVLGWNHP 
GFAGSTGVPFPQNEANAMDVVVQFA1HRLGFQPQDIIIYAWSIGGFTATWAA 
MSYPDVSAMILDASFDDLVPLALKVMPDSWRGLVTRTVRQHLNLNNAEQLC 
RYQGPVLURRTKI>EirTTTVPEDIMSNRGNDLLLKLLQHRYPRVMAEEGLRV 
VRQWLEASSQLEEASIYSRWEVEEDWCLSVLRSYQAEHGPDFPWSVGEDMS 
ADGRRQLALFLARKHLHNFEATHCTPLPAQNFQMPWHL (SEQ ID NO: 340). 
Polynucleotides encoding such polypeptides are also provided. 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: VCPKWCRFLTMLGHCCYFWQVWPASEALAA 
GPTPSTGSSSPSWKQHIGTSLQKTRGSLPTTTLTSGAGQSTSTGKNPAAGR 
SLHG ALPAGVWPCF AQS PCTGGQQTP SSTGLRSCLVRSPATWWRTP (SEQ ID 
NO: 341). Polynucleotides encoding these polypeptides are also provided. 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: WIPR A AGIRHEI YREXDS HR A PAS V PETPTA VTAPHSSS WDTYYQ 
PRALEKHADStLALASVRVSISYYSSPFAFFYLYRKGYLSLSKVVPFSHYAG 
TLLLLLAGVACXRGIGR\VTNPQYRQFITILEATHRNQSSENKRQLA>JYNFD 
FRSWPVDFHWEEPSSRKESRGGPSRRGVALLRPEPLHRGTADTLLNRVKKL 
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PCQrrSYLVAHTLGRRMLYPGSVYLLQKALMPVLLQGQARLV-EECNGRRAK 
LLACDGNEIDTN1FVDRRGTAEPQGQKLVICCEGNAGFYEVGCVSTPLEAGYS 
VLGWNHPGFAGSTGVPFPQMEANAMDVVVQFAIHRLGFQPQDIIIYAWSI 
GGFTATWAAMSYPDVSAMILDASFDDLVPLALKVMPDSWRGLVTRTVRQ 
HIJ^LNNAEQLCRYQGPVLLIRRTKDEUTTTVPEDIMSNRGNDLLLKLLQHRY 
PRVMAEEGLRVVRQWLEASSQLEEASIYSRWEVEEDWCLSVLRSYQAEHGP 
DFPWSVGEDMSADGRRQLALFLARKffLHNFEATHCT PLPAQNFQMPWHL 
(SEQ ID NO: 342). Polynucleotides encoding these polypeptides are also provided. A 
preferred polypeptide variant of the invention comprises ihe foiiowing amino acid 
sequence: HERAXGPSRGHGELLSCVLGPRLYKIYRERDSERAPASVPETPTA 
VTAPHSSSWDTYYQP RALEKHADSILALASVFWSISYYSSPF.^FFYLYRKGY 
LSLSKVVPFSHYAGTLLLLLAGV ACSEALAAGPTPSTGSSSPSWKQHIGTSLQ 
KTRGSLPTTTLTSGAGQSTSTGKNPAAGRSLEGALPAGVWPCFAQSPCTGG 
QQTPSSTGL RSCLVRSPATWWRTP (SEQ ID NO: 343). Polynucleotides 
encoding these polypeptides are also provided. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
6. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 6. 

This gene is expressed primarily in cerebellum, pituitary, fetal liver, and 
primary dendritic cells and to a lesser extent in in a wide range of tissues and 
developmental stages (i.e. fetal and adult tissue, etc.). 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and condi lions which include, but are 
nut limited to, neural, developmental and immune diseases and/or disorders, 
particularly those involving self recognition and T- anc B-cell maturation, and cancer. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue{sj or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
neural or hormonal system, expression of this gene at significantly higher or lower 
levels is routinely detected in certain tissues or cell types (e.g.. neural, developmental, 
immune, hepatic, and cancerous and wounded tissues) or bodily fluids (e.g., serum. 
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plasma, amniotic fluid, urine, synovial fluid and spinal fluid) or another tissue or cell 
sample taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e.. the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

Preferred polypeptides of the present invention comprise immune genie 
epitopes shown in SEQ ID NO: 196 as residues: Thr-23 to Lys-34, Leu-4l to Ser-47. 
Ala-57 to Ala-68, Pro-89 to Gly-101. Pro-l 10 to Pro-l 17. Polynucleotides encoding 
said polypeptides are also provided. 

The tissue distribution in developmental and immune cells, combined with the 
homology to the human major histocompatibility complex class III region, indicates 
that polynucleotides and polypeptides corresponding to this gene are useful for 
treatment and diagnosis of cancer and other proliferative disorders. Representative 
uses are described in the "Immune Activity" and "infectious disease" sections below, 
in Example 11, 13, 14, 16, 18. 19. 20, and 27, and elsewhere herein. Briefly, the 
expression of this gene product indicates a role in regulating the proliferation; 
survival; differentiation; andVor activation of hematopoietic cell lineages, including 
blood stem cells. This gene product is involved in the regulation of cytokine 
production, antigen presentation, or other processes suggesting a usefulness in the 
treatment of cancer (e.g. by boosting immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatous Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft-versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyeiination. systemic 
lupus erythematosis. drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or thai recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
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in the differentiation and/or proliferation of various cell types. Potentially, this gene 
product is involved in synapse formation, neurotransmission, learning, cognition, 
homeostasis, or neuronal differentiation or survival. Furthermore, the protein may 
also be used to determine biological activity, raise antibodies, as tissue markers, to 
isolate cognate iigands or receptors, to identify agents that modulate their interactions, 
in addition to its use as a nutritional supplement. Protein, as well as. antibodies 
directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 83 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2020 of SEQ ID NO:83, b is an 
integer of 15 to 2034, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 83, and where b is greater than or equal to a 4- 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 74 

The translation product of this gene shares sequence homology with the br- 1 
protein from the snail nervous system (EMBL HPBR1GENE) which codes for nitric 
oxide synthetase and which is thought to be important in mediating u variety of 
cellular responses, including vasodilation. Preferred polypeptides of the invention 
comprise the following amino acid sequence: MFKRHQRLKKDSTQAEEDLSEQ 
EQNQLNVLKKHGYVVGRVGRTFLYSEEQKDNIPFEFDADSLAFDMENDPVM 
GTHKSTKQVELTAQDVKDAHWFV'DTPGITKENCILNLLTEr^VNIVLPTQSIV 
PRTFVLKPGM VLFLG AIGRIDFLQGNQS A WFT V V AS N I LP V H ITSLDRADAL Y 
QKHAGHTLLQrPMGGKERMAGFPPLVAEDlMLKEGLGASEAVADIKPSSAG 
WVSVTPNFKDRLHLRGYTPEGTVLTVRPPLLPY1VNIKGQRIKKSVAYKTKKP 
PSLMYNVRKKKGKINV (SEQ ID NO: 344). Polynucleotides encoding such 
polypeptides are also provided. 
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A preferred polypeptide fragment of the invention comprises the following 
amino acid sequence: MLPARLPFRLLSLFLRGSAPTAARHGLREPLLERRCAA 
ASSFQHSSSLGR£LPYDPVDTEGFGEGGDMQERFLFPEYILDPEPQPTREKQL 
QELQQQQEEEERQRQQRREERRQQNLRARSREHPWGHPDPALPPSGVNCS 
GCGAXLHCQDAGWGYLPREIOT-RTAEADGGLARTVCQRCWLLSHHRRALR 
LQVSREQYLELVSAALRXPGPSLVLYMVDLLDLPDALLPDLPALVGPKQUV 
LGNKVDLLPQDAPGYRQRLRERLWEDCARAGLLLAPGTKGHSAPSRTSHR 
TGRIRIRRTGPAQWSGTCG (SEQ ID NO: 345). Polynucleotides encoding these 
polypeptides are also provided. 

When tested against U937 cell lines, supematams removed from cells 
containing this gene activated the GAS (gamma activating sequence) promoter 
element. Thus, it is likely that this gene activates myeloid cells through the JAK- 
STAT signal transduction pathway. GAS is a promoter element found upstream of 
many genes which are involved in the Jak-STAT pathway. The Jak-STAT pathway is 
a large, signal transduction pathway involved in the differentiation and proliferation 
of cells. Therefore, activation of the Jak-STAT pathway, reflected by the binding of 
the GAS element, can be used to indicate proteins involved in the proliferation and 
differentiation of cells. 

This gene is expressed primarily in early stage human brain, smooth muscle, 
and endometrial tumor and to a lesser extent in a variety of tissues representing many 
organs and developmental states. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, cardiovascular, vascular, and neural diseases and/or disorders, 
particularly congestive heart disease and neurological disorders. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the circulatory and 
neural systems, expression of this gene at significantly higher nr lower levels is 
routinely detected in certain tissues or cell types (e.g., cardiovascular, vascular, 
neural, and cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma. 
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urine, amniotic fluid, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 197 as residues: Phe-42 to Leu-48, Pro-53 to Asp-58, 
Pro-81 to Giu-123, Asp-256 to Trp-269, Gly-282 to Ser-306, Arg-333 toGly-339, 
Arg-403 to Gln-425, Ser-446 to Asn-452, His-475 to Gln-480, Gly-592 to Met-597, 
Pro-635 to His-642, Lys-667 to Ly.s-672, Lys-678 to Ser-684. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in smooth muscle and vascular tissues, combined with 
the homology to nitric oxide synthetase indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for diagnosis and treatment of 
congestive heart failure and neurological degenerative disorders, polynucleotides and 
polypeptides corresponding to this gene are useful for the detection, treatment, and/or 
prevention of neurodegenerative disease states, behavioral disorders, or inflammatory 
conditions. Representative uses are described in the "Regeneration" and 
"Hyperproliferative Disorders" sections below, in Example 1 1. 15, and 18, and 
elsewhere herein. Briefly, the uses include, but are not limited to the detection, 
treatment, and/or prevention of Alzheimer's Disease, Parkinson s Disease, 
Huntington's Disease, Tourette Syndrome, meningitis, encephalitis, demyeiinating 
diseases, peripheral neuropathies, neoplasia, trauma, congenital malformations, spinal 
cord injuries, ischemia and infarction, aneurysms, hemorrhages, schizophrenia, 
mania, dementia, paranoia, obsessive compulsive disorder, depression, panic disorder, 
learning disabilities, ALS, psychoses, autism, and altered behaviors, including 
disorders in feeding, sleep patterns, balance, and perception. In addition, elevated 
expression of this gene product in regions of the brain indicates it plays a role in 
normal neural function. 

Potentially, this gene product is involved in synapse formation, 
neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. Moreover, the protein is useful in the detection, treatment, and/or prevention 
of a variety of vascular disorders and conditions, which include, but are not limited to 
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miscrovascular disease, vascular leak syndrome, aneurysm, stroke, embolism, 
thrombosis, coronary artery disease, arteriosclerosis, and/or atherosclerosis. 
Furthermore, the protein may also be used to determine biological activity, to raise 
antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify agents 
that modulate their interactions, in addition to its use as a nutritional supplement. 
Protein, as well as, antibodies directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ 00 NO: 84 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 2226 of SEQ ID NO: 84, b is an 
integer of 15 to 2240, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:84, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 75 

The translation product of this gene shares sequence homology with the 
human KE04p, in addition lo an unidentifed C.elegans gene. 

The polypeptide of this gene has been determined to have a transmembrane 
domain at about amino acid position 9 - 25 of the amino acid sequence referenced in 
Table 1 for this gene. Moreover, a cytoplasmic tail encompassing amino acids 1 to 8 
of this protein has also been determined. Based upon these characteristics, it is 
believed that the protein product of this gene shares structural features to type II 
membrane proteins. 

In another embodiment, polypeptides comprising lite amino acid sequence of 
the open reading frame upstream of the predicted signal peptide arc contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: PSFRRER VETGGGGPVTI IGTEGPFLPLPGGTRM 
NMTQARVLVAAVVGLVAVLLYASIHKJEEGHLAVYYRGGALLTSPSGPGYH 
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INILPHTTFRSVQTTLQTDEVKNVPCGTSGGVMIYIDRIEVVNMLAPYAVFDIV 
RNYTADYDKTLIFNKIHHELNQFCSAHTLQEVYIELFDQIDENLKQALOKDL 
NLMAPGLTIQAVRVTta > KJPEAIRRNFELMEAEKTKLLIAAQKQKVV'EKEA 
ETERKKAVIEAEK1AQVAKJRFQQKVMEKETEKRISEIEDAAFLAREKAKA 
5 DAEYYAAHKYATSNKHKLTPEYLELKKYQAIASNSKJYFGSNIPNMFVDSSC 
ALKYSD IRTGRESSLPS KEALEPSGENVIQNKESTG (SEQ ID NO: 346). 
Polynucleotides encoding these polypeptides are also provided. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
10. Accordingly, polynucleotides related to this invention- ore useful as a marker in 
10 linkage analysis for chromosome 10. 

This gene is expressed primarily in fetal tissue, including 8 week whole 
embryo, fetal liver spleen, nine week old early stage human, fetal heart.fetal liver, 
fetal lung, and placenta and to a lesser extent in a variety of cancers, and other normal 
25 tissues. 

15 Therefore, polynucleotides and polypeptides of the invention arc useful as 

reagents for differentia] identification of the tissuc(s) or cell type(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
30 , 

not limited to, cancer and diseases of fetal development. Similarly, polypeptides and 

antibodies directed to these polypeptides are useful in providing immunological 

20 probes for differential identification of the tissue(s) or cell type(s). For a number of 

35 disorders of the above tissues or cells, particularly of the fetal tissues, especially the 

liver, expression of this gene at significantly higher or lower levels is routinely 

detected in certain tissues or cell types (e.g., developmental, hepatic, immune, 

hematopoietic, pulmonary, cardiovascular, and cancerous and wounded tissues) or 

40 25 bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or another 

tissue or cell sample taken from an individual having such a disorder, relative to the 

standard gene expression level, i.e., the expression level in healthy tissue or bodily 

45 fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 

30 epitopes shown in SEQ ID NO: 198 as residues: Leu-68 to Lys-74, Tyr-109 to Lys- 

115. Gln-200 to Val-205, Lys-207 to Lys-2 14. Glu-237 to Ile-244, Ala-271 to Thr- 

50 
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279, Ser-3 17 to Ser-329, Gin- 342 to Giy-348. Polynucleotides encoding said 
polypeptides arc also provided. 

The tissue distribution of this gene (primarily fetal tissue and cancerous tissue, 
both of which are undergoing rapid growth) indicates that polynucleotides and 
polypeptides corresponding lo this gene are useful for treatment and diagnosis of 
cancer and disorders of fetal development. Moreover, the expression within fetal 
tissue and other cellular sources marked by proliferating cells indicates this protein 
may play a role in the regulation of cellular division, and may show utility in the 
diagnosis, treatment, and/or prevention of developmental diseases and disorders, 
including cancer, and other proliferative conditions. Representative uses are described 
in the " Hype rprol iterative Disorders ' and "Regeneration" actions below and 
elsewhere herein. Briefly, developmental tissues rely on decisions involving cell 
differentiation and/or apoptosis in pattern formation. 

Dysregulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or pro life rati vc conditions and diseases. The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Furthermore, the 
protein may also be used to determine hiological activity, to raise antibodies, as tissue 
markers, to isolate cognate liganris or receprors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as. 
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antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:85 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention arc one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1474 of SEQ ID NO:85, b is an 
integer of 15 to 1488. where both a and b correspond to the positions of nucleotide " 
residues shown in SEQ fD NO:85, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 76 

When tested against U937 and Jurkat cell lines, supernatants removed from 
cells containing this gene activated the GAS (gamma activating sequence) promoter 
element. Thus, it is likely that this gene activates myeloid and T-cells, and to a lesser 
extent in other immune cells and tissue cell types, through the JAK-STAT signal 
transduction pathway. GAS is a promoter element found upstream of many genes 
which are involved in Lhe Jak-STAT pathway. The Jak-STAT pathway is a large, 
signal transduction pathway involved in the differentiation and proliferation of cells. 
Therefore, activation of the Jak-STAT pathway, reflected by the binding of the GAS 
element, can be used to indicate proteins involved in the proliferation and 
differentiation of cells. 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: WSTGNASWEKKDNFILSADFEMMGLGNGRR 
SMKSPPLVLAALVACUVLGFNYWIASSRSVDLQTRIMELEGRVRRRAAERG 
AVELKJONEFQGELEKQRF.QLDIGQSSHNFQLESVNKLYQDEKAVLVNNITTG 
ERLIRVLQDQLKTLQRNYGRLQQDVLQFQKNQTNLERKFSYDLSQCINQMKE 
VKEQCEERICEVTKKGNEAVASRDLSENNDQRQQLQALSEPQPRLQAAGL 
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PHTEVPQGKGNVLGNSKSQTPAPSSEVVLDSKRQVEKEETNEIQVVNEE 
PQRDRLPQEPGREQVVEDRPVGGRGFGGAGELGQTPQVQAALXVSQENPE 
MEGPERDQLVIPDGQEEEQEAAGEGRNQQKLRGEDDYNMDENEAESETDKQ 
AALAGNDRNIDVFNVE DQKRDTINLLDQREKRNHTL (SEQ ID NO: 347). 
Polynucleotides encoding these polypeptides are also provided 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
9. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 9. 

This gene is expressed primarily in human endometrial tumor and other 
tumors and to a lesser extent in a variety of other healthy adult and fetal tissues 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, developmental diseases and/or disorders, particularly cancer and other 
proliferative disorders. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissuc(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the endometrial tissue, cervix and uterus, expression of 
this gene at significantly higher or lower levels is routinely detected in certain tissues 
or cell types (e.g., developmental, reproductive, and cancerous and wounded tissues) 
or bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or another 
tissue or cell sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

Preferred polypeptides of the present inventiun comprise immunogenic 
epitopes shown in SEQ ID NO: 199 as residues: Asn-6 to Lys-12, Leu-^5 to Phe-70, 
Glu-73 to His-88, Gln-123 to Gln-135, Gln-142 to Leu-156, Arg-173 to Gly-181, 
Asp-189 toGln-199, Scr-204 to Arg-209. Glu-219 to Gly-225. Gly-229 to Pio-238, 
Ser-246 to Asn-256, Glu-263 to Arg-276. Polynucleotides encoding said polypeptides 
are also provided. 

The tissue distribution in endometrial tissue indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for diagnosis and treatment of 
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endometrial, cervical and uterine cancer. Because of potential roles in proliferation 
and differentiation, this gene product may have applications in the adult for tissue 
regeneration and the treatment of cancers. It may also act as a morphogen lo control 
cell and tissue type specification. Therefore, the polynucleotides and polypeptides of 
the present invention are useful in treating, delecting, and/or preventing said disorders 
and conditions, in addition to other types of degenerative conditions. Thus this protein 
may modulate apoptosis or tissue differentiation and is useful in the detection, 
treatment, and/or prevention of degenerative or proliferative conditions and diseases. 
The protein is useful in modulating the immune response to aberrant polypeptides, 
may exist in proliferating and cancerous celLs and tissues. The protein can also be 
used to gain new insight into the regulation of cellular growth and proliferation. 
Furthermore, the protein may also be used to determine biological activity, to raise 
antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify agents 
that modulate their interactions, in addition to its use as a nutritional supplement. 
Protein, as well as, antibodies directed against the protein may show 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 86 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from die present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any inreger between 1 to 3 160 of SEQ ID NO:86, b is an 
integer of 15 to 3 1 74, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:86, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 77 

The translation product of this gene shares sequence homology with protein 
disulfide isomerase from Acanthamoeba castellanii (See Gen bank Locus 
ACAD1SPROA accession L28I74, genpep locus 456(1 13) which is thought to be 
important in converting proteins into their native conformations. The protein product 
of this gene was also shown to have homology to a phosphoiipase C homologue 
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derived from a mast cell cDNA library (See Geneseq Accession No. R994] I). All 
references and information available through these accessions are hereby incorporated 
by reference herein - for example, Gene 150(1), 175-179(1994). 

Included in this invention as preferred domains are endoplasmic reticulum 
targeting sequence domain and the thioredoxin family active site domain, which were 
identified using the ProSite analysis tool (Swiss Institute of Bioinformaiics). Proteins 
that permanently reside in the lumen of the endoplasmic reticulum (ER) seem to be 
distinguished from newly synthesized secretory proteins by the presence of the C- 
iermiuai sequence Lys-Asp-Giu-Leu (KDEL) 1 1,2|. While KDEL is the preferred 
signal in many species, variants of that signal are used by different species. This - 
situation is described in the following table. 

Signal. Species 

KDEL Vertebrates, Drosophila, Caenorhabditis elegans, plants 

HDEL Saccharomyces cerevisiae, Kluyveromyces lactis, plants 

DDEL Kluyveromyces lactis 

AOEL Schizosaccharomyces pombe (fission yeast) 

SDEL Plasmodium falciparum 

The signal is usually very strictly conserved in major ER proteins but some 
minor ER proteins have divergent sequences (probably because efficient retention of 
these proteins is not crucial to the cell). Proteins bearing the KDEL-type signal are not 
simply held in the ER, but are selectively retrieved from a post-ER compartment by a 
receptor and returned to their normal location. The concensus pattern is as follows: 
[KRHQSA|-|DENQ1-E-L>. Thioredoxins are small proteins of approximately one 
hundred amino- acid residues which participate in various redox reactions via the 
reversible oxidation of an active center disulfide bond. They exist in either a reduced 
form or an oxidized form where the two cysteine residues are linked in an 
intramolecular disulfide bond. Thioredoxin is present in prokaryotes and cukaryotes 
and the sequence around the rcdox-active disulfide bond is well conserved. 
Bacteriophage T4 also encodes for a thioredoxin but its primary structure is not 
homologous to bacterial, plant and vertebrate thioredoxins. A number of eukaryotic 
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proteins contain domains evolutionary related to thioredoxin, all of thcrn seem to be 
protein disulphide isomerases (PDI). PDI (EC 5.3.4.1) is an endoplasmic reticulum 
enzyme that catalyzes the rearrangement of disulfide bonds in various proteins. The 
various forms of PDI which are currently known are: - PDI major isozyme; a 
multifunctional protein that also function as the beta subunit of prolyl 4-hydroxylase 
(EC 1.14.1 1.2), as a component of oligosaccharyl transferase (EC 2.4.1,1 19), as 
thyroxine deiodinase (EC 3.8. 1.4), as glutathione-insulin transhydrogenase (EC 
1.8.4.2) and as a thyroid hormone-binding protein - ERp60 (ER-60; 58 Kd 
microsomal protein). ERp60 was originally thought to be a phesphcinositide-apeeifu: 
phospholipase C isozyme and later to be a protease. - ERp72. - P5. All PDI contains 
two or three (ERp72) copies of the thioredoxin domain. The concensus pattern is as ' 
follows: [LIVMF]-[LIVMSTA]-x-[LIVMFYCJ-[FYWSTHE]-x(2).[FYWGTN]-C- 
[GATPLVEj-[PH YWSTAl-C-x(6)-[LrVMFYWT]. The two Cs form the redox- 
active bond. 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: SLHRFVLSQAKDEL (SEQ ID NO: 348), FIKFFAPWCGHCKALAPTW 
(SEQ ID NO: 349), and/or FIKFYAPWCCHCKTLAPTW (SEQ ID NO: 350). 
Polynucleotides encoding these polypeptides are also provided. 

Further preferred are polypeptides comprising the endoplasmic reticulum 
targeting sequence domain and thioredoxin family active site domain of the sequence 
referenced in Table for this gene, and at least 5, 10, 15, 20. 25, 30, 50, or 75 
additional contiguous amino acid residues of this referenced sequence. The additional 
contiguous amino acid residues is N-terminal or C- terminal to the endoplasmic 
reticulum targeting sequence domain and thioredoxin family active site domain. 
Alternatively, the additional contiguous amino acid residues is both N-terminal and 
C-terminal to the endoplasmic reticulum targeting sequence domain and thioredoxin 
family active site domain, wherein the total N- and C-terminal contiguous amino acid 
residues equal the specified number. Based on the sequeuce similarity, the translation 
product of this gene is expected to share at least some biological activities with 
thioredoxin proteins. Such activities are known in the art. some of which are 
described elsewhere herein. 
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In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: RRGRGVPGPRGRRRLWSAACGHCQRLQPTWN 
DLGDKYNSMEXAKVYVAKVDCTAHSDVCSAQGVRGYPTLKLFKPGQEAV 
KYC^PRDFQTLENWMLQTLNEEPVTPEPEVEPPSAPELKQGLYELSASNFELH 
VAQGDHHKFFAPWCGHCKALAPTWEQLALGLEHSETV'KIGKVDCTQHY 
FJXSGNQVRGYPTLLWFRDGKKVDQYKGKRDLESLREYVESQLQRTETGA 
TET VTPS E AP VL A AEPE A D KGT VL ALTENNFDDTI AEGITFIKF Y APWCGHC 
KTLAPTWEELSKKEFPGLAGVKJAEVDCTAERNICSKYSVRGYPTLLLFRGGK 
KA'SEHSGGRDLDS LHRFVLSQAKDEL (SEQ ID NO: 351). Polynucleotides 
encoding these polypeptides are also provided. 

This gene is expressed primarily in human chondrosarcoma and endothelial 
cells and to a lesser extent in a wide range of normal and diseased adult and fetal 
tissues. 

Therefore, poly nucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, chondrosarcoma and other cancers and proliferative disorders. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
immune system, expression of this gene at significantly higher or lower levels is 
routinely detected in certain tissues or cell types (e.g., vascular, skeletal, 
developmental, and cancerous and wounded tissues) or bodily fluids (e.g., serum, 
plasma, urine, amniotic fluid, synovial fluid and spinal fluid) or another tissue or cell 
sample taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

The tissue distribution in chondrosarcoma, combined with the homology to 
protein disulfide isomerase and phospholipase C indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for diagnosis and treatment of 
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chondrosarcoma and other cancers and proliferative disorders, and possibly as a 
reagent for in vitro production of proteins. Representative uses are described in the 
"Hyperproliferative Disorders" and "Regeneration" sections below and elsewhere 
herein. Briefly, developmental tissues rely on decisions involving cell differentiation 
and/or apoptosis in pattern formation. 

Dysrcgukuion of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spina] muscular atrophy (SMA). Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Moreover, the 
expression in endothelial cells indicates the protein is useful in the detection, 
treatment, and/or prevention of a variety of vascular disorders and conditions, which 
include, but are not limited to miscro vascular disease, vascular leak syndrome, 
aneurysm, stroke, embolism, thrombosis, coronary artery disease, arteriosclerosis, 
and/or atherosclerosis. Furthermore, the protein may also be used to determine 
biological activity, to raise antibodies, as tissue markers, to isolate cognate ligands or 
receptors, to identify agents that modulate their interactions, in addition to its use as a 
nutritional supplement. Protein, as well as, antibodies directed against the protein may 
show utility as a tumor marker and/or immunotherapy targets for the above listed 
tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible tlirough sequence databases. Some of these sequences are 
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related to SEQ ID NO: 87 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides arc specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 2766 of SEQ ID NO: 87, b is an 
integer of 15 to 2780, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:87, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 78 
This gene is expressed primarily in thyroid and thymus 
Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, thyroid diseases including thyroid cancer and diseases of function 
including Grave's Disease, hyper- and hypo- thyroidism as well a's Diseases of the 
thymus. Similarly, polypeptides and antibodies directed to these polypeptides are 
useful in providing immunological probes for differential identification of the 
tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the endocrine and immune systems, expression of this gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(e.g., endocrine, immune, and cancerous and wounded tissues) or bodily fluids (e.g., 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

The tissue distribution in thyroid cells and tissues indicates that 
polynucleotides and polypeptides corresponding to this gene arc useful for diagnosis 
and treatment of diseases of the thyroid and thymus. Representative uses arc 
described in the "Biological Activity", "Hyperproliferative Disorders", and "Binding 
Activity" sections below, in Example 11, 17, 18, 19, 20 and 27. and elsewhere herein. 
Briefly, the protein can be used for the detection, treatment, and/or prevention of 
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Addison's Disease, Cushtng's Syndrome, and disorders and/or cancers of the 
pancrease (e.g. diabetes mellitus), adrenal cortex, ovaries, pituitary- (e.g., hyper-, 
hypopituitarism), thyroid (e.g. hyper-, hypothyroidism), parathyroid (e.g. hyper- 
,hypoparathyroidism) . hypothallamus, and testes. Furthermore, the protein may also 
be used to determine biological activity, to raise anybodies, as tissue markers, to 
isolate cognate ligands or receptors, to identify agents that modulate their interactions, 
in addition to its use as a nutritional supplement. Protein, as well as, antibodies 
directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 88 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1047 of SEQ ID NO:88, b is an 
integer of 15 to 106 U where both a and b correspond to the positions of nucleotide 
residues shown in SFQ ID NO:88, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 79 

The translation product of this gene shares sequence homology with collagen 
which is thought to be important as a structural material in a variety of human tissues 
and products including hair, nails, muscle and bone. 

A preferred polypeptide fragment of the invention comprises the following 
amino acid sequence: MRPQGPAASPQRLRGLLLLLLLQLPAPSS ASEIPKGKQK 
AHSGRGRWWTCIMECAYKGQQECLVETGALGPMAFRVHLGSQVGMDSKEK 
RGNV (SEQ ID NO: 352). Polynucleotides encoding these polypeptides are also 
provided. 

This gene is expressed primarily in smooth muscle and to a lesser extent in 1 2 
week old early stage human, cpdidymus, healing groin wound, synovial hypoxia, 
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stroma] cells, ulcerative colitis, breast and 8 week old embryo, as well as a variety of 
other normal and diseased cell types from adult and fetal tissues. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, cancer and other proliferative disorders as well a's Diseases of smooth 
muscle. Similarly, polypeptides and antibodies directed to these polypeptides are 
useful in providing immunological probes for differential identification of the 
tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the muscular system, expression of this gene at significantly higher or 
lower levels is routinely detected in certain tissues or cell types (e.g., vascular, 
developmental, reproductive, and cancerous and wounded tissues) or bodily fluids 
(e.g., serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell 
sample taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 202 as residues: Glu-32 to Glu-46, Pro-63 to Ala-71, 
Pro-81 to Lys-90, Ser-97 to Trp-1 II, Lys-130to Ser-135. Leu-147 to Cys-154, Asp- 
179 to Asn-186, Ser-219 to Gly-229. Polynucleotides encoding said polypeptides are 
also provided. 

The tissue distribution in smooth muscle and homology to collagen indicates 
that polynucleotides and polypeptides corresponding to this gene are useful for 
treatment and diagnosis of diseases of vascular diseases and/or disorders. 
Representative uses are described in the "Biological Activity", "Hypcrproliferative 
Disorders", "infectious disease", and "Regeneration" sections below, in Example 1 1, 
19, and 20, and elsewhere herein. Briefly, the protein is useful in detecting, treating, 
and/or preventing congenital disorders (i.e. nevi, moles, freckles, Mongolian spots, 
hemangiomas, port-wine syndrome), integumentary tumors (i.e. keratoses, Bowen's 
Disease, basal cell carcinoma, squamous cell carcinoma, malignant melanoma, 
Paget's Disease, mycosis fungoides, and Kaposi's sarcoma), injuries and inflammation 
of the skin (i.e.wounds, rashes, prickly heat disorder, psoriasis, dermatitis), 
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atherosclerosis, uticaria, eczema, photosensitivity, autoimmune disorders (i.e. lupus 
erythematosus, vitiligo, dcrmatorayosiiis. morphea, scleroderma, pemphigoid, and 
pemphigus), keloids, striae, erythema, petechias purpura, and xanthelasma. In 
addition, such disorders may predispose increased susceptibility to viral and bacterial 
infections of the skin (i.e. cold sores, warts, chickenpox, molluscum contagiosum, 
herpes zoster, boils, cellulitis, erysipelas, impetigo, tinea, althletes foot, and 
ringworm). 

Moreover, the protein product of this gene may also be useful for the 
treatment or diagnosis of various connective tissue disorders (i.e., .arthritis, trauma, 
tendonitis, chrondomalacia and inflammation, etc.), autoimmune disorders (i.e.. 
rheumatoid arthritis, lupus, scleroderma, dermatomyositis, etc.), dwarfism, spinal 
deformation, joint abnormalities, amd chondrodysplasias (i.e. spondyloepiphyseal 
dysplasia congenita, familial osteoarthritis, Atelosteogenesis type II, metaphyseal 
chondrodysplasia type Schmid). Moreover, the protein is useful in the detection, 
treatment, and/or prevention of a variety of vascular disorders and conditions, which 
include, but are not limited to mi scro vascular disease, vascular leak syndrome, 
aneurysm, stroke, embolism, thrombosis, coronary artery disease, arteriosclerosis, 
and/or atherosclerosis. Furthermore, the protein may also be used to determine 
biological activity, to raise antibodies, as tissue markers, to isolate cognate ligands or 
receptors, to identify agents that modulate their interactions, in addition to its use as a 
nutritional supplement. Protein, as well as, antibodies directed against the protein may 
show utility as a tumor marker and/or immunotherapy targets for the above listed 
tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SfcQ ID NO:89 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1328 of SEQ ID NO:89, b is an 
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integer of 15 to 1342. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:89. and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 80 

This gene is expressed primarily in immune cells and to a lesser extent in a 
wide variety of human tissues* 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include; but are 
not limited to, T cell or B cell leukemia and various immunodeficiencies. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing • 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the immune system, 
expression of this gene at significantly higher or lower levels is routinely detected in 
certain tissues or cell types (e.g., immune, hematopoietic, and cancerous and wounded 
tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative 
to the standard gene expression level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 203 as residues: Gly-3 to Gln-9. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in immune cells indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for diagnosis and treatment of 
immune system diseases such as immunodeficiencies and T cell and/or B cell 
leukemia. Representative uses are described in the "Immune Activity" and "infectious 
disease" sections below, in Example 11, 13, 14, 16, 18, 19, 20, and 27, and elsewhere 
herein. Briefly, the expression of this gene product indicates a role in regulating the 
proliferation; survival; differentiation; and/or activation of hematopoietic cell 
lineages, including hlood stem cells. This gene product is involved in the regulation of 
cytokine production, antigen presentation, or other processes suggesting a usefulness 
in the treatment of cancer (e.g. by boosting immune responses). 
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Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatous Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; irnrnune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft-versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyelination, systemic 
lupus erythematosis, drug induced hemolytic anemia, rheumatoid arthritis. .Sjogren's 
Disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other hlood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/or proliferation of various cell types. Furthermore, the 
protein may also be used to determine biological activity, raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:90 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 756 of SEQ rD NO:90, b is an 
integer of 15 to 770, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:90, and where b is greater than or equal to a + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 81 

The translation product of this gene shares sequence homology with IgE 
receptor. See for example. Isolation and Characterization of cDNAs coding for the 
Beta Subunit of the High-affinity Receptor for Immunoglobulin E, Proc. Natl. Acad. 
Sci. U S A. (1988 Sep.) 55(17): 6483-6487. Based on the sequence similarity, the 
translation product of this gene is expected to share at least some biological activities 
with IgE receptor proteins. Such activities are known in the an. some of which are 
described elsewhere herein. IgE and its receptors are believed to have evolved as a 
mechanism to protect mammals against parasites. But other and intrinsically 
innocuous antigens can subvert this system to provoke an allergic response. For 
human populations in industrialized countries, allergy and asthma now represent a far 
greater threat than parasitic infection, and the main impetus for current studies of the 
IgE system is the hope of understanding and intervening in the aetiology of allergic 
diseases. The high-affinity receptor for immunoglobulin (lg) E (Fc epsilon RI) on 
mast cells and basophils plays a key role in IgE- mediated allergies. Fc epsilon RI is 
composed of one alpha, one beta, and two gamma chains, which are all required for 
cell surface expression of Fc epsilon RI t but only the alpha chain is involved in the 
binding to IgE. Fc epsilon RI-IgE interaction is highly species specific, and rodent Fc 
epsilon RI does not bind human IgE. New homolog can be used to develop ant- 
allergic agents. FcR deliver signals when they arc aggregated at the cell surface. The 
aggregation of FcR having immunoreccpLor lyrosine-based activation motifs (ITAMs) 
activates sequentially sre family tyrosine kinases and syk family tyrosine kinases that 
connect transduced signals to common activation pathways shared with other 
receptors. FcR with ITAMs elicit cell activation, endocytosis, and phagocytosis. The 
nature of responses depends primarily on the cell type. The aggregation of FcR 
without IT AM does not trigger cell activation. Most of these FcR internal i?e their 
ligands, which can be endocytosed, phagocytosed, or transcytosed. The fate of 
internalized reccptor-ligand complexes depends on defined sequences in the 
intracytoplasmic domain of the receptors. The coaggregation of different FcR results 
in positive or negative cooperation. Some FcR without IT AM use FcR with IT AM as 
signal transduction subunits. The coaggregation of antigen receptors or of FcR having 
ITAMs with FcR having immunoreceptor tyrosine-based inhibition motifs (ITTMs) 
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negatively regulates cell activation. FcR therefore appear as the subunits of 
multichain receptors whose constitution is not predetermined and which deliver 
adaptative messages as a function of the environment. 

The polypeptide of this gene has been determined to have four transmembrane 
domains at about amino acid position 5 1 - 67, 89 - 105, 119 - 1 35, and 190 - 206 of 
the amino acid sequence referenced in Table I for this gene. Based upon these 
characteristics, it is believed that the protein product of this gene shares structural 
features to type Ula membrane proteins. 

In another embodiment, polypeptides comprising the amino acid sequence of 
ihe open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: ETRVKTSLELLRTQLEPTGTVGNTIMTSQPVPN 
ETIIVLPSNVINFSQAEKPEPTNQGQDSLKKHlilAEIKVIGTIQILCGMMVLSL 
GnLASASFSPNFTQVTSTLLNSAYPnGPrWnSGSLSIATEKRLTKiXVHSSLV 
GSlLSAI^ALVGHILSVKQATLNPASLQCELDKNNn^SYVSYr^HDSLYTT 
IK!YTAKASLAGXLSLMLiCTLLEFCLAVLTAVLRWKQAYSDFPGSVLFLPH 
SYIGNSGMSSKMTI IDCGYEELLTS (SEQ ID NO; 353). Polynucleotides encoding 
these polypeptides are also provided. 

A preferred polypeptide fragment of the invention comprises the following 
amino acid sequence: MMVLSLGIILASASFSPNFrOVTSTLLNSAYPFIGPFFFI 
ISGSLSIATEKRLTKLLVHSSLVGSILSALSALVGniLSVKQATLNPASLQC 
EU)KNNIPTRSYVSYFYHDSLYTroCYTAKASLAGXLSLMUCTLLEFCL 
AVLTAVLRWKQAYSDFPGSVLFLPHSYIGNSGMSSKMTHDCGYEELLTS 
(SEQ ID NO: 354). Polynucleotides encoding these polypeptides are also provided. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
1. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 1. 

This gene is expressed primarily in immune system tissues. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immune system diseases and/or disorders such as cancer. Similarly, 
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polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the Ussue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the immune system, 
expression of this gene at significantly higher or lower levels is routinely detected in 
certain tissues or cell types (e.g., immune, hematopoietic, and cancerous and wounded 
tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative 
to the standard gene expression level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having (he disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 204 as residues: Gln-23 to Lys-39. GIu-150 to Thr- 
158. Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in immune cells and tissues combined with the 
homology to lgE receptor indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for diagnosis and treatment of immune system 
disorders. Representative uses are described in the "Immune Activity" and "infectious 
disease" sections below, in Example 1 1 , 13, 14, 16, 18, 19, 20, and 27, and elsewhere 
herein. Briefly, the expression of this gene product indicates a role in regulating the 
proliferation; survival; differentiation; and/or activation of hematopoietic cell 
lineages, including blood stem cells. This gene product is involved in the regulation of 
cytokine production, antigen presentation, or other processes suggesting a usefulness 
in the treatment of cancer (e.g. by boosting immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatous Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-ccll mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft-versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyelination. systemic 
lupus erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
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influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/or proliferation of various cell types. The gene product may 
also he involved in lymphopoiesis, therefore, it can be used inimmunc disorders such 
as infection, inflarnmation, allergy, immunodeficiency etc. In addition, this gene 
product may have commercial utility in the expansion of stem cells and committed 
progenitors of various blood lineages, and in the differentiation and/or proliferation of 
various cell types. Furthermore, the protein may also be used to determine biological 
activity, raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to 
identify agents that modulate their interactions, in addition to its use as a nutritional- 
supplement. Protein, as well as. antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:91 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 1 556 of SEQ ID NO:9 1, b is an 
integer of 15 to 1570, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:91, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 82 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: GASCEGGGAAARAALGVHRSQKALLVFRRTL 
SNLLYMPLLRGLLWLQ VLCAGPLHTE A V VLLVPS DDGR AFLLRSRLLHPEAH 
VPPAADRGASLQCVLHQAAPKSRPRSPAAGAALLHXPRRTGDEPCREFHGN 
GFPGPTQLTPGECGLPAPSSLLQIIASAPVRTGSEGQVVGCPRARGETGEGLSL 
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AFLSSLMFTSRNGLVGCGASCEGGGAAARAALGVHRSQKALLVFRRTLSNL 
LYMPLLRGLLWLQVLCAGPLHTEAVVLLVPSDDGRAFLLRSRLLHPEAHVPP 
AAD RCASLQCVLHQAAPKSRPRSPAAGAALLHXPRRTGDEPCREFHGNGFP 
GPTQLTPGECGLHAPSSLLQHASAPVRTGSEGQVVGCPRARGETGEGLSLA 
FLSSLMFTSRNGLVGC (SEQ ID NO: 355). Polynucleotides encoding these 
polypeptides are also provided. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
7. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 7. 

This gene is expressed primarily in activated T cells, and to a lesser extent in a 
wide variety of human tissues. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immune and hematopoietic diseases and/or disorders, particularly 
immunodeficeincies. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the immune system, expression of this gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(e.g., immune, hematopoietic, and cancerous and wounded tissues) or bodily fluids 
(e.g., serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell 
sample taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 205 as residues: Pro-67 to Ser-73. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in activated T cells indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for diagnosis and treatment of 
immunodeficiencies. Representative uses are described in the "Immune Activity" and 
"infectious disease" sections below, in Example 1 1, 13, 14, 16, 18, 19, 20, and 27, and 
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elsewhere herein. Briefly, the expression of this gene product indicates a role in 
regulating the proliferation; survival; differentiation; and/or activation of 
hematopoietic cell lineages, including blood stem cells. This gene product is involved 
in the regulation of cytokine production, antigen presentation, or other processes 
suggesting a usefulness in the treatment of cancer (e.g. by boosting immune 
responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency 
as AIDS, leukemia, rheumatoid arthritis, granulomatous Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft- versus- host diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyelination, systemic 
lupus erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/or proliferation of various cell types. Furthermore, the 
protein may also be used to determine biological activity, raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:92 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every relared sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
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formula of a-b, where a is any integer between 1 to 2936 of SEQ ID NO:92, b is an 
integer of 15 to 2950. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:92, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 83 

The translation product of this gene was shown to have homology to the 
human transmembrane protein (See Genbank Accession No. gbiAAC51364.1l 
(AFQ00959): all references and information available through this accession are 
hereby incorporated by reference herein; for example, Genomics 42 (2). 245-251 
(1997)) which is thought to be implicated in velo-cardio-facial syndrome. 

A preferred polypeptide fragment of the invention comprises the following 
amino acid sequence: MGSAALEILGLVLCLVGWGGLILACGLPMWQVTAFLD 
HNIVTAQTT^'KGLWMSCWQSTGTCSAKCTTRCWL (SEQ ID NO: 356). 
Polynucleotides encoding these polypeptides arc also provided. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
22. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 22. 

This gene is expressed primarily in dementia brain tissue, and to a lesser 
extent in a wide variety of human tissues. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the u'ssue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, neural diseases and/or disorders, particularly dementia. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell lype(s). For 
a number of disorders of the above tissues or cells, particularly of the central nervous 
system, expression of this gene at significantly higher or lower levels is routinely 
detected in certain tissues or cell types (e.g., neural, and cancerous and wounded 
tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative 
to the standard gene expression level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 
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Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID iNO: 206 as residues: Ser-201 to Tyr-217. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in dementia brain tissue, combined with the homology 
to the transmembrane protein indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for diagnosis and treatment of dementia, and 
potentially for velo-cardio-facial syndrome. Representative uses are described in the 
"Regeneration" and "Hyperproliferative Disorders" sections below, in Example 11, 
15, and 18, and elsewhere herein. Briefly, the uses include, but arc nnriimited to -the 
detection, treatment, and/or prevention of Alzheimer's Disease, Parkinson's Disease, 
Huntington's Disease, Tourette Syndrome, meningitis, encephalitis, demyel mating * 
diseases, peripheral neuropathies, neoplasia, trauma, congenital malformations, spinal 
cord injuries, ischemia and infarction, aneurysms, hemorrhages, schizophrenia, 
mania, dementia, paranoia, obsessive compulsive disorder, depression, panic disorder, 
learning disabilities, ALS. psychoses, autism, and altered behaviors, including 
disorders in feeding, sleep patterns, balance, and perception. In addition, elevated 
expression of this gene product in regions of the brain indicates it plays a role in 
normal neural function. 

Potentially, this gene product is involved in synapse formation, 
neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. Furthermore, the protein may also be used to determine biological activity, 
to raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to 
identify agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as ES I* sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:93 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides arc specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
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formula of a-b, where a is any integer between I to 1708 of SEQ ID NO:93, b is an 
integer of 15 to 1722, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:93. and where b is greater than or equal to a + 14. 

TZATURiES OF PROTEIN ENCODED BY GENE NO: 84 

In another embodiment, polypeptides comprising the amino acid sequence of 
ihe open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: LKRAPPGPALAKGLLQPSSTFQALETNIGDQVR 
RHSTAVVIREMTSYILISFVLXIGVGCIEKDQSCPVFGGRKRLHLLFVGGQLRQ 
VRMLRGELSCACYRPHVQALQLGGCTCF (SEQ ID NO: 357). Polynucleotides 
encoding these polypeptides are also provided. 

This gene is expressed primarily in the adult pulmonary system. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, cystic fibrosis, bronchitis and any pulmonary disorders in general. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissues) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
pulmonary system, expression of this gene at significantly higher or lower levels is 
routinely detected in certain tissues or cell types (e.g., pulmonary, cardiovascular, and 
cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, 
pulmonary surfactant, pulmonary lavage/sputum, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative 
to the standard gene expression level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 

The tissue distribution of this gene only in the pulmonary system indicates that 
it plays a key role in the functioning of the pulmonary system. This would suggest 
that misregulation of the expression of this protein product in the adult could lead to 
lymphoma or sarcoma formation, particularly in the lung and the protein product 
could be used either in the treatment and/or detection of these disease states. The gene 
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or gene product may also useful in the treatment and/or detection of pulmonary 
defects such as pulmonary edema and embolism, bronchitis and cystic fibrosis. 
Furthermore, the protein may also be used to determine biological activity, 10 raise 
antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify agents 
that modulate their interactions, in addition to its use as a nutritional supplement. 
Protein, as well as, antibodies directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences arc 
related to SEQ rD NO:94 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 621 of SEQ ID NO:94, b is an 
integer of 15 to 635, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:94, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 85 

The translation product of this gene was found to be homologous to CAM 
proteins. Based on the sequence similarity, the translation product of this gene is 
expected to share at least some biological activities with CAM proteins. Such 
activities are known in the art, some of which are described elsewhere herein. 

A preferred polypeptide varient of the invention comprises the following 
amino acid sequence: MLCPN\T^TANIXjLLLILTIFLVAEAEGAAQPNNSLM 
LQTS KHN H AL ASSSLCMDEKQITQN YSK VLAEVNTS WP V KM ATN A VLC 
CPPIALRNUIITWEIIIJ^GQPSCTKAYKKETNETK£TNCTDERrWVS^ 
NSDLQIRTVArTHDGYYRCIMVTPDGNFHRGYHLQVLVTPEVTLFQNRNRTA 
VCKAVAGKPAAH1SWEGDCATKQEYWSNGTVTVKSTCHWEVHNVSTV 
NCHVSHLTGNKSLYIELLPVPGAKKSSKLYIPYriLTIIILTIVGXIWLLKVNG 
CXKYKLNKPESTPVVEEDEMQPYAFYTEKNNPLXXTTNKVKASEALQSEV 
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DTDLHTL (SEQ ID NO:208). Polynucleotides encoding these polypeptides are also 
provided. 

The polypeptide of this gene has been determined lo have a transmembrane 
domain at about amino acid position 271 - 287 of the amino acid sequence referenced 
in Table 1 for this gene. Moreover, a cytoplasmic tail encompassing amino acids 288 
to 348 of this protein has also been determined. Based upon these characteristics, it is 
believed that the protein product of this gene shares structural features to type la 
membrane proteins. 

This gene is expressed primarily in dendritic cells. 

Therefore, polynucleoudes and polypeptides of the invention are useful as 
reagents for differentia] identification of the lissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immunodeficiency, tumor necrosis, infection, lymphomas, auto- 
immunities, cancer, metastasis, wound healing, inflammation, anemias 
(leukemia) and other hematopocitic disorders. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immunological probes for 
differential identification of the tissue (s) or cell type(s). For a number of disorders of 
the above tissues or cells, particularly of the immune system, expression of this gene 
at significantly higher or lower levels is routinely detected in certain tissues or cell 
types (e.g., immune, hematopoietic, and cancerous and wounded tissues) or bodily 
fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or 
cell sample taken from an individual having such a disorder, relative to the standard 
gene expression level, i.e., the expression level in healthy tissue or bodily fluid from 
an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SbQ ID NO: 208 as residues: Asp-53 to Tyr-61, Pro- 105 to Ile- 
128, Arg-133 lo Leu-140, Gln-182 to Ala-188, Pro-205 to Asn-218, Gly-259 to Ala- 
264, Asn-290 to Ser-302, Glu-307 to Tyr-3 14, Tyr-3 1 7 to Lys-332. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in dendritic cells indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the diagnosis and treatment of 
immune disorders including: leukemias, lymphomas, auto-immunities, 
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immunodeficiencies (e.g. AIDS), immuno-supressive conditions (transplantation) and 
hematopocitic disorders. In addition this gene product is applicable in conditions of 
general microbial infection, inflammation or cancer. Representative uses are 
described in the "Immune Activity" and "infectious disease" sections below, in 
Example 11,13, 14, 16, 18. 19. 20. and 27, and elsewhere herein. Briefly, the 
expression of this gene product indicates a role in regulating the proliferation; 
survival: differentiation; and/or activation of hematopoietic cell lineages, including 
blood stem cells. This gene product is involved in the regulation of cytokine 
production, antigen presentation, or other processes suggesting a usefulness in the 
treatment of cancer (e.g. by boosting immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene ' 
product is involved in immune functions. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatous Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft-versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyelination, systemic 
lupus erythematosis, drug induced hemolytic anemia, rheumatoid arthritis. Sjogren's 
Disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/or proliferation of various cell types. Furthermore, the 
protein may also be used to determine biological activity, raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:95 and may have been publicly available prior to conception of 



WO 00/06698 



215 



rCT/US99/I7130 



the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 3784 of SEQ ID NO:95, b is an 
integer of 15 to 3798, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:95, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO? 86 

In another embodiment, polypeptides comprising the amino acid sequence.of 
the open reading frame upstream of the predicted signal peptide arc contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: VHCLICPAAFPVYFQDMARGCVCSLCASVCIFLS 
SLFPLLPS V HS VNIISCLLLS KCFEGLELMCEHL YQLSQLH VLHHIFS YLLCTP 
(SEQ ID NO: 358). Polynucleotides encoding these polypeptides are also provided. 

This gene is expressed primarily in embryonic tissue and to a lesser extent in 
in a variety of other tissues and cell types. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the lissue(s) or cell typc(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
uot limited to, developmental anomalies, fetal deficiencies, cancer and neoplastic 
states. Similarly, polypeptides and antibodies directed to these polypeptides are useful 
in providing immunological probes for differential identification of the tissues) or 
cell type(s). For a number of disorders of the above tissues or cells, particularly of the 
developing fetus, expression of this gene at significantly higher or lower levels is 
routinely detected in certain tissues or cell types (e.g., developmental, differentiating, 
and cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma,- urine, 
amniotic fluid, synovial fluid and spinal fluid) or another tissue or cell sample taken 
from an individual having such a disorder, relative to the standard gene expression 
level, i.e., the expression level in healthy tissue or bodily fluid from an individual not 
having the disorder. 
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The tissue distribution in embryonic tissue indicates lhat polynucleotides and 
polypeptides corresponding to this gene arc useful for the diagnosis and treatment of 
developmental anomalies, fetal deficiencies and pre-natal disorders, as well as 
abnormal cell proliferation and/or differentiation, neoplastic states and cancer. 
Moreover, the expression within embryonic tissue and other cellular sources marked 
by proliferating cells indicates this protein may play a role in the regulation of cellular 
division, and may show utility in the diagnosis, treatment, and/or prevention of 
developmental diseases and disorders, including cancer, and other proliferative 
conditions. Representative uses are described in the "Hyperproliferative Disorders" 
and "Regeneration" sections below and elsewhere herein. Briefly, developmental 
tissues rely on decisions involving cell differentiation and/or apoptosis in pattern ' 
formation. 

Dysregulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 96 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2669 of SEQ ID NO:96, b is an 
integer of 15 to 2683, where both a and b correspond io the positions of nucleotide 
residues shown in SEQ ID NO:96. and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 87 

The translation product of this gene shares sequence homology with inter- 
alpha-trypsin inhibitor which is thought to be important in inhibition of trypsin and 
other serine proteases (See Genbank Accession No. pirlS30350IS30350; all references 
and information available through this accession are hereby incorporated herein by 
reference; for example, Eur. J. Biochem. 179(1), 147-154 (1989), J. Biol. Chem. 264 
(27), !5975-!598i (1989), and J.Biol. Chem. 266 (2), 747-75 i (1991)). 

Contact of cells with supernatant expressing the product of this gene has been 
shown to increase the permeability of the plasma membrane of THP- 1 cells to 
calcium. Thus it is likely that the product of this gene is involved in a signal 
transduction pathway that is initiated when the product binds a receptor on the surface 
of the plasma membrane of both monocytes, in addition to other cell-lines or tissue 
cell types. Thus, polynucleotides and polypeptides have uses which include, but are 
not limited to, activating monocytes, and to a lesser extent, other immune and/or 
hematopoietic cells. Binding of a ligand to a receptor is known to alter intracellular 
levels of small molecules, such as calcium, potassium and sodium, as well as alter pH 
and membrane potential. Alterations in small molecule concentration can be measured 
to identify supernatants which bind to receptors of a particular cell. 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
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following amino acid sequence: YXIPGSTHASGRQRGSGRGEDDSGPPPSTVINQ 

NETFANIIFKPTVVQOARIAQNG1LGDFIIRYDVNREQSIGDIQVLNGYFVHYF 

APKDLPPLPKNVVFVLDSSASMVGTKLRQTKDALFTILHDLRPQDRFSUGFS 

NRIKVWKDHLISVTPDSIRDGKVYIHHMSPTGGTDINGVLQRAIRLLNKYVAH 

SGIGDRSVSLrVFLTDG KPTVGETHTLKILNNTREAARGQVCrFTIGIGNDVD 

FRLLEKLSLENCULTRRVHEEEDAGSQLIGFYDEIRTPLLSDIRIDYPPSSVVQ 

ATKTLFPNYFNGSEmAGKLVDRKLDHLHVEVTASNSKKFOLKTDVPVRPQK 

AGKDVTGSPRPGGDGEGDXNHIERLWSYLTTKELLSSWLQSDDEPEKERLRQ 

RAQALAVSYRFLTPFTSMKXRGPVPRMDGLEEAHGMSAAMG 

GAGTQPGPLLKKPYQPRIKISKTSVnriDPHFVVDFPLSRLTVCFNIDGQPGPIL 

RLVSDHRDSG\n-VNGELIGAPAPPNGHKKQRTYLRTITILINKPERSYLErfPS 

RVILDGGDRLVLPCNQSWVGSWGLEVSVSANANVTVTIQGSIAFVILIHLYK 

KPAPFQRHHLGFYIANSEGLSSNCHGLLGQFLNQDARLTEDPAGPSQNLTHP 

LLLQ VGEGPEA VLT V KGH Q V P VVW KQRKI YN GEEQX DC WFARNMPPN 

(SEQ ID NO: 359). Polynucleotides encoding these polypeptides are also provided. 

This gene is expressed primarily in placenta and adipose tissue and to a lesser 
extent in several other organs and tissues including cancer. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissuc(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, disorders of developing organs and metabolic diseases, in addition to 
vascular diseases and conditions. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the developing systems and metabolic systems, 
expression of this gene at significantly higher or lower levels is routinely detected in 
certain tissues or cell types (e.g., reproductive, vascular, and cancerous and wounded 
tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative 
to the standard gene expression level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 
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Preferred polypeptides of ihc present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 210 as residues: Lys-5 to Lys-10, Asn-33 to Lys-39, 
Asp-48 to Lys-54. Pro-62 to Asp-67, Asn-i 16 to Arg-123, His-157 to Ata-162, Val- 
242 to Lys-249, Val-251 to Asp-264. Polynucleotides encoding said polypeptides are 
also provided. 

The tissue distribution in placenta, combined with the homology to inter- 
alpha-trypsin inhibitor and the detected calcium flux biological acttivity indicates that 
polynucleotides and polypeptides corresponding to this gene arc useful for treatment 
and diagnosis of disorders of developing and metabolic systems. This protein may 
play a role in the regulation of cellular division, and may show utility in the diagnosis, 
treatment, and/or prevention of developmental diseases and disorders, including 
cancer, and other proliferative conditions. Representative uses are described in the 
"Hyperproliferative Disorders" and "Regeneration" sections below and elsewhere 
herein. Briefly, developmental tissues rely on decisions involving cell differentiation 
and/or apoptosis in pattern formation. 

Dysregulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
c+" ecl! death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Moreover, the protein 
is useful in the detection, treatment, and/or prevention of a variety of vascular 
disorders and conditions, which include, but are not limited to miscrovascular disease, 
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vascular leak syndrome, aneurysm, stroke, embolism, thrombosis, coronary artery 
disease, arteriosclerosis, and/or atherosclerosis. Polynucleotides and polypeptides of 
the invention are also useful for the treatment, detection, and/or prevention of 
inflammation, tumor invasion and metastasis, wound healing, liver disease, 
disseminated intravascular coagulation, alzhcimcr's Disease, ophthalmic disease, 
apoptosis, tissue remodeling, intrauterine growth retardation, preeclampsia, 
angiogenesis, cell migration, fetal development, trophoblast implantation, ovulation, 
pemphigus and psoriasis, and antiviral therapy. Furthermore, the protein may also be 
used to determine biological activity, -to -raise antibodies, as tissue markers, io isolate 
cognate ligands or receptors, to identify agents that modulate their interactions, in 
addition to its use as a nutritional supplement. Protein, as well as, antibodies directed' 
against the protein may show utility as a tumor marker and/or immunotherapy targets 
for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:97 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2167 of SEQ ID NO:97, b is an 
integer of 15 to 2181, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:97, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 88 

The translation product of this gene was shown to have homology to the 
human colon carcinoma antigen NY-CO-7 (See Genbank and Gcneseq Accession 
Nos. gblAACI8038.1l (AF039689) and WO9904265: ail references available through 
this accession are hereby incorporated herein by reference: for example, Int. J. Cancer 
76(5). 652-658(1998)). 

This gene is expressed primarily in breast and breast cancer and to a lesser 
extent in several other organs and tissues including cancers. 
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Therefore, polynucleotides and polypeptides of the invention arc useful as 
reagents for differential identification of the tissue(s) or ceil typc(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, disorders of reproductive organs and the gastrointestinal system, 
including cancers. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the reproductive systems, expression of this gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(e.g., gastrointestinal, reproductive, and cancerous and wounded tissues) or bodily 
fluids (e.g., serum, plasma, urine, breast milk, chyme, hile, synovial fluid and spinal 
fluid) or another tissue or cell sample taken from an individual having such a disorder, 
relative to the standard gene expression level, i.e., the expression level in healthy 
tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 21 1 as residues: Gly-22 to Gly-28, Leu-71 to Phe-77, 
Asn-101 to Val-108, Pro-122 to Ser-127, Arg-149 to Pro-154, Gly-191 to Phe-196, 
Pro- 199 to Thr-2 1 1 . Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in breast and breast cancer tissue, combined with the 
homology to a colon cancer antigen indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for treatment and diagnosis of disorders of the 
reproductive systems and cancers. This protein may play a role in the regulation of 
cellular division, and may show utility in the diagnosis, treatment, and/or prevention 
of developmental diseases and disorders, including cancer, and other proliferative 
conditions. Representative uses are described in the "Hyperproliferativc Disorders" 
and "Regeneration" sections below and elsewhere herein. Briefly, developmental 
tissues rely on decisions involving cell differentiation and/or apoptosis in pattern 
formation. 

Dysregulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the. extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
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potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, anc/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the inuTiUJie response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Furthermore, the " 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 98 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome- Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1943 of SEQ ID NO:98, b is an 
integer of 15 to 1957, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:98, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 89 

The translation product of this gene shares sequence homology with the amino 
acid and protein sequence of a Xenopus transmembrane protein of unknown function. 
The very 5*-end of the contig is identical to the mRNA for the human LGN mosaic 
protein. Based on the sequence similarity, the translation product of this gene is 
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expected to share at least some biological activities with LGN mosaic proteins. Such 
activities are known in the art, some of which are described elsewhere herein. 
Preferred polypeptides of the invention comprise the following amino acid sequence: 
PKVRPPTKALAVTFTTFVTEPLKM^ 

A1LSFCYGAGKSVHVLRHIGGPEREPPQALRPRDRRRQEEIDYRPDGGAGDAD 
FHYRGQMGPTEQGPYAKTYEGRREILRERDVDLRFQTGNKSPEVLRAFDVPD 
AEAREHPTVVPSHKSPVLDTKPKETGGILGEGTPKESSTESSQSAKPVSGQDTS 
GNTEGSPAAf-KAQLKSEAAGSPDQGSTYSPARGVAGPRGQDPVSSPCG (SEQ 
ID NO:339). Polynucleotides encoding such polypeptides are also provided. 

The gene encoding the disclosedcDNA is believed to reside on chromosome 
I. Accordingly, polynucleotides related to this invention are useful as a marker in ' 
linkage analysis for chromosome I. 

This gene is expressed primarily in small intestine and adipocytes and to a 
lesser extent in various other normal and transformed cell types* mostly of endocrine 
origin. 

Therefore, polynucleotides and polypeptides of the invention arc useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, conditions of growth and metabolism. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the ussue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the digestive and endocrine 
systems, expression of this gene at significantly higher or lower levels is routinely 
detected in certain tissues or cell types (e.g., metabolic, gastrointestinal, and 
cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, bile, 
chyme, synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 212 as residues: Pro-40 to Gly-68. Gly-79 to Arg-93, 
Phe-106 to Glu-114, Pro- 1 22 to His-129, Thr-143 to GIy-149, Gly-155 to AJa-168, 
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Val-171 to GIy-182, Ala-195 to Pro-207, Pro-214 to Val-220. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in. small intestine indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for study and treatment of 
disorders of growth and metabolism as well as endocrine abnormalities. Furthermore, 
the protein may also be used to determine biological activity, to raise antibodies, as 
tissue markers, to isolate cognate ligands or receptors, to identify agents that modulate 
their interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed Tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 99 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1098 of SEQ ID NO:99, b is an 
integer of 15 to 1 1 12, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:99, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 90 

The translation product of this gene shares sequence homology with IgE 
receptor beta chain which is thought to be important in immune function. 

This gene is expressed primarily in kidney medulla tissue. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissuc(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immune and renal diseases and/or disorders. Similarly, polypeptides 
and antibodies directed to these polypeptides are use hi) in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the immune and renal systems, 
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expression of this gene at significantly higher or lower levels is routinely detected in 
certain tissues or cell types (e.g., immune, renal, urogenital, and cancerous and 
wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid 
and spinal fluid) or another tissue or cell sample taken from an individual having such 
a disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. 

The tissue distribution in icidney renal medulla tissue, combined with the 
homology to the IgE receptor beta chain indicates that polynucleotides and 
polypeptides corresponding to this gene arc useful for the treatment of immune and 
renal disorders. The protein product of this gene could be used in -the treatment and/or 
detection of kidney diseases including renal failure, nephrirus, renal tubular acidosis, 
proteinuria, pyuria, edema, pyelonephritis, hydronephritis, nephrotic syndrome, crush 
syndrome, glomerulonephritis, hematuria, renal colic and kidney stones, in addition to 
Wilm's Tumor Disease, and congenital kidney abnormalities such as horseshoe 
kidney, polycystic kidney, and Falconi's syndrome. Alternatively, this gene product is 
involved in the regulation of cytokine production, antigen presentation, or other 
processes suggesting a usefulness in the treatment of cancer (e.g. by boosting immune 
responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatou's Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host- versus -graft and graft- versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyelination, systemic 
lupus erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/or proliferation of various cell types. Furthermore, the 
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protein may also be used to determine biological activity, raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 100 and may have been publicly available prior to conception 
of the present invention. Preferably, such related polynucleotides arc specifically 
excluded from the scope of the present invention. To Us! every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 873 of SEQ ID NO: 100, b is an 
integer of 15 to 887, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 100. and where b is greater than or equal to a -t- 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 91 

The translation product of this gene shares sequence homology with Diff 40 
gene product (See Genbank Accession No. gblAAC51 134. 1 ; all references and 
information available through this reference are hereby incorporated herein). 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: PRVRSIKVTELKGLANHVVVGSVSCETKDLFAALPQWAVDIN 
DLGTIKl^LEVTWSProKDDQPSAASSVNKASTXTKRFSTYSQSPPDTPS 
LREQAFYNMLRRQEELENGTAWSLSSESSDDSSSPQLSGTARHSPAPRPLV 
QQPEPLPIQVAFRRPETPSSGPLDEEGAVAPVLANGHAPYSRTLSHISEASVNA 
ALAEASVEAVGPKSLSWGPSPrTHPAPTHGKJiPSPVPPALDPGHSATSST 
LGTTGSVrTSTDPAPSAHLDSVHKSTDSGPSELPGPTITTTTGSTYSAnTTHS 
APSPLraTTTGSTHKPIISTLTTTGFTLNnGPVQ 

YVDFCSSVCDNIr^H^IGIrPHTLYSSKTL (SEQ ID NO:360), and/or PRVRS 
IKVTELKGLANHVVVGSVSCETKDLFAALPQVVAVDINDLGTIKLSLEVTWSP 
FDKBDQPSAASSVNKASTVTKRFSTYSQSPPDTPSLREQAFYNMLRRQEELE 
NGTAWSLSSESSDDSSSPQLSGTARHSPAP RPLVQQPEPLPIQVAFRRPET 
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PSSGPLDEEGAVAPVLANGHAPYSRTLSHISEASVNAALAEASVEAVGPKSL 
SWGPSPPTHPAPTHGICHPSPVPPALDPGHSATSSTLGTTGSVPTSTD (SEQ ID 
NO: 361). Polynucleotides encoding these polypeptides are also provided. 
Polypeptides of the invention do not consist of the primary amino acid sequence 
shown as Geneseq Accession No.W69430 r which is hereby incorporated herein by 
reference. 

This gene is expressed primarily in liver and to a lesser extent in gall bladder 

tissue. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissues) or cel! type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but arc 
not limited to. metabolic and endocrine diseases and/or disorders, particularly hepatic 
and gall bladder disorders. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the metabolic and endocrine systems, expression of this 
gene at significantly higher or lower levels is routinely detected in certain tissues or 
cell types (e.g.. hepatic, metabolic, gall bladder, gastrointestinal, and cancerous and 
wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, bile, synovial 
fluid and spinal fluid) or another tissue or cell sample taken from an individual having 
such a disorder, relative to the standard gene expression level, i.e., the expression 
level in healthy tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 214 as residues: Val-9 to Cys-14, Pro-42 to Thr-47, 
Thr-56 to Ala-64, Asp-88 to His-98, Cys-128 to Ser-136, Arg-153 to Trp-161. 
Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in liver and gall bladder, combined with the homology 
to the diff 40 gene product indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for the study and treatment of endocrine and 
metabolic disorders, polynucleotides and polypeptides corresponding to this gene are 
useful for the detection and treatment of liver disorders and cancers. Representative 
uses are described in the "Hyperproiiferative Disorders", "infectious disease", and 



WO 00/06698 



228 



PCI7US99/17130 



"Binding Activity" sections below, in Example 11, and 27, and elsewhere herein. 
Briefly, the protein can be used for the detection, treatment, and/or prevention of 
hepatoblastoma, jaundice, hepatitis, liver metabolic diseases and conditions that arc 
attributable to the differentiation of hepatocyte progenitor cells. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequencer,, arc publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 101 and may have been publicly available prior to conception 
of the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1 234 of SEQ ID NO: 10 1 . b is an 
integer of 15 to 1248, where both a and h correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 10 1 , and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 92 

The polypeptide of this gene has been determined to have a transmembrane 
domain at about amino acid position 3 - 19 of the amino acid sequence referenced in 
Table 1 for this gene. Based upon these characteristics, it is believed that the protein 
product of this gene shares structural features to type II membrane proteins. 

This gene is expressed primarily in fetal brain and to a lesser extent in 
pancreas tumor, melanocyte and infant brain. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, neural diseases and/or disorders, particularly neurodevelopmental 
disorders. Similarly, polypeptides and antibodies directed to these polypeptides are 
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useful in providing immunological probes for differential identification of the 
tissue(s) or cell type(.s). For a number of disorders of the above (issues or cells, 
particularly of the central nervous system, expression of this gene at significantly 
higher or lower levels is routinely detected in certain tissues or cell types (e.g., neural, 
developmental, and cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
serum, plasma, amniotic fluid, urine, synovial fluid and spinal fluid) or another tissue 
or cell sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

The tissue distribution in fetal brain tissue indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for diagnosis and treatment of 
developmental disorders of the central nervous system. Representative uses are 
described in the "Regeneration" and "Hyperproliferative Disorders" sections below, in 
Example 11, 15, andH8, and elsewhere herein. Briefly, the uses include, but are not 
limited to the detection, treatment, and/or prevention of Alzheimer's Disease, 
Parkinson's Disease, Huntington's Disease, Tourette Syndrome, meningitis, 
encephalitis, demyclinating diseases, peripheral neuropathies, neoplasia, trauma, 
congenital malformations, spinal cord injuries, ischemia and infarction, aneurysms, 
hemorrhages, schizophrenia, mania, dementia, paranoia, obsessive compulsive 
disorder, depression, panic disorder, learning disabilities, ALS, psychoses, autism, 
and altered behaviors, including disorders in feeding, sleep patterns, balance, and 
perception. In addition, elevated expression of this gene product in regions of the 
brain indicates it plays a role in normal neural function. 

Potentially, this gene product is involved in synapse formation, 
neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. Furthermore, the protein may also be used to determine biological activity, 
to raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to 
identify agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as. antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
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related to SEQ ID NO: 102 and may have been publicly available prior to conception 
of the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention arc one oi 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1 827 of SEQ ID NO: 102, b is an 
integer of i 5 to 1 84 1 , where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 102. and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 93 

The translation product of this gene shares sequence homology with a 
probable membrane protein YGL054c -yeast (Saccharomyccs cerevisiae). Moreover, 

The translation product of this gene also have homology to the human and 
mouse cornichon protein which is known to be necessary for both anterior-posterior 
and dorsal-ventral pattern formation in conjunction with the EGF receptor signaling 
process (See Genbank Accession Nos. gblAAC98388.1l (AF104398), and splP52159; 
all references and information available through these accessions are hereby 
incorporated herein by reference: for example, Cell 8 1 (6), 967-978 ( 1 995)). 

The polypeptide of this gene has been determined to have two transmembrane 
domains at about amino acid position 57 - 73, and ! 2 1 - 1 37 of the amino acid 
sequence referenced in Table 1 for this gene. Moreover, a cytoplasmic tail 
encompassing amino acids 1 - 14 of this protein has also been determined. Based 
upon these characteristics, il is believed that the protein product of this gene shares 
structural features to type Ola membrane proteins. 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: YGCEKTTCGGRRRRRRMEAVVFVFSLLDCCAL 
IFLSVYFIITLSDLECDYINARSCCSKLNKWVIPELIGHTIVTVLLLMSLHWF 
u^NLPVATWNIYRYIMVPSGNMGWDPTO 

LLC FFMYLYSMILALIND (SEQ ID NO:362). Polynucleotides encoding these 
polypeptides are also provided. 
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The gene encoding the disclosed cDNA is believed to reside on chromosome 
i. Accordingly, polynucleotides reJated to this invention are useful as a marker in 
linkage analysis for chromosome 1 . 

This gene is expressed primarily in activated T-cells and to a lesser extent in 
endometrial tumor, T cell helper II cells, microvascular endothelial cells, Raji cells 
treated with cyciohexamide and umbilical vein endothelial ceils. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to. immune, hematopoietic, and vascular diseases and/or disorders. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
immune system, expression of this gene at significantly higher or lower levels is 
routinely detected in certain tissues or cell types (e.g., immune, hematopoietic, 
vascular, and cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, 
plasma, amniotic fluid, urine, synovial fluid and spinal fluid) or another tissue or ceil 
sample taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e.. the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 216 as residues: Ser-39 to Asn-45. Asn-103 to Ser- 
109. Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in activated T-cells indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for diagnosis and treatment of 
immune disorders involving activated T-cells. Representative uses are described in 
the "Immune Activity" and "infectious disease" sections below, in Example II, 13, 
14, 16, 18. 19, 20, and 27, and elsewhere herein. Briefly, the expression of this gene 
product indicates a role in regulating the proliferation; survival; differentiation; and/or 
activation of hematopoietic cell lineages, including blood stem cells. This gene 
product is involved in the regulation of cytokine production, antigen presentation, or 



WO 00/06698 



232 



PCT/US99/17130 



other processes suggesting a usefulness in the treatment of cancer (e.g. by boosting 
immune responses). 

Since the gene is expressed in ceils of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatous Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft-versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility. Jense tissue injury, uemyeiihation, systemic 
lupus erythematosis. drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/or proliferation of various cell types. Moreover, the protein 
is useful in the detection, treatment, and/or prevention of a variety of vascular 
disorders and conditions, which include, but are not limited to miscrovascular disease, 
vascular leak syndrome, aneurysm, stroke, embolism, thrombosis, coronary artery 
disease, arteriosclerosis, and/or atherosclerosis. Furthermore, the protein may also be 
used to determine biological activity, to raise antibodies, as tissue markers, to isolate 
cognate ligands or receptors, to identify agents that modulate their interactions, in 
addition to its use as a nutritional supplement. Protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker and/or immunotherapy targets 
for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences arc 
related to SEQ DD NO: 103 and may have been publicly av ailable prior to conception 
of the present invention. Preferably, such related polynucleotides arc specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
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formula of a-b, where a is any integer between 1 to 67 1 of SEQ ID NO: 103. b is an 
integer of 15 to 685 , where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 103. and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 94 

In another embodiment polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: ARAPAPSLPPLPSPAPALAPAHSLLGLLLGRMS 
GSSLPS AL ALSLLL VS<3S LLPGPG A AQN VR VQSG QDQ (SEQ ID NO: 363). 
Polynucleotides encoding these polypeptides are also provided. 

This gene is expressed primarily in dendritic cells and to a lesser extent in 
healing abdomen wound, and pancreas islet cell tumor cells. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the lissue(s) or cell typc(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immune and hematopoietic diseases and/or disorders, particularly 
wound healing disorders. Similarly, polypeptides and antibodies directed to these 
polypeptides arc useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the immune system, expression of this gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(e.g., immune, hematopoietic, and cancerous and wounded tissues) or bodily fluids 
(e.g., lymph, serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or 
cell sample taken from an individual having such a disorder, relative to the standard 
gene expression level, i.e., the expression level in healthy tissue or bodily fluid from 
an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 217 as residues: Gln-34 to Lys-40. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in dendritic cells and early healing wound indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for treating 
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wounds to enhance the healing process. Representative uses are described in the 
"Immune Activity" and "infectious disease" sections below, in Example 11, 13, 14, 
16. 18, 19, 20 ? and 27, and elsewhere herein. Briefly, the expression of this gene 
product indicates a role in regulating the proliferation; survival; differentiation; and/or 
activation of hematopoietic cell lineages, including blood stem cells. Tlus gene 
product is involved in the regulation of cytokine production, antigen presentation, or 
other processes suggesting a usefulness in the treatment of cancer (e.g. by boosting 
immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases siich 
as AIDS. leukemia, rheumatoid arthritis, granulomatou's Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft-versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyelination, systemic 
lupus erythematosus, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/or proliferation of various cell types. Furthermore, the 
protein may also be used to determine biological activity, raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 104 and may have been publicly available prior to conception 
of the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
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cumbersome. Accordingly, preferably excluded from the present invention art: one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1 1 54 of SEQ ID NO: 104, b is an 
integer of 15 to 1 168, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 104, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 95 

Contact of cells with supernatant expressing the product of this gene has been 
shown to increase the permeability of the plasma membrane of aortic smooth muscle 
cells tocaicium. Thus ir is likely that the product of this gene is involved in a signal 
transduction pathway that is initiated when the product binds a receptor on the surface 
of the plasma membrane of both smooth muscle cells, and in other cell-lines or tissue 
cell types. Thus, polynucleotides and polypeptides have uses which include, but are 
not limited to, activating smooth muscle cells. Binding of a ligand to a receptor is 
known to alter intracellular levels of small molecules, such as calcium, potassium and 
sodium, as well as alter pH and membrane potential. Alterations in small molecule 
concentration can be measured to identify supernatants which bind to receptors of a 
particular cell. 

This gene is expressed primarily in pancreatic carcinoma, gall bladder and 
primary dendritic cells. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, metabolic and immune diseases and/or disorders, particularly cancers, 
such as pancreatic carcinoma and gall bladder rumor. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissuc(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the immune system, expression 
of this gene at significantly higher or lower levels is routinely detected in certain 
tissues or cell types (e.g., metabolic, immune, hematpoietic, and cancerous and 
wounded tissues) or bodily fluids (e.g., lymph, scrum, plasma, urine, synovial fluid 
and spinal fluid) or another tissue or cell sample taken from an individual having such 



WO 00/06698 



236 



PCT/US99/17130 



a disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present inveniion comprise immunogenic 
epitopes shown in SEQ ID NO: 218 as residues: Lys-34 lo Ilc-41. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in pancreatic carcinoma and gaJl bladder indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for diagnosing 
and treating cancer, such as pancreatic carcinoma and gall bladder tumors. 
Representative uses arc described here and elsewhere herein. Alternatively, the 
delected calcium flux biological activity indicates the protein is useful in the 
detection, treatment, and/or prevention of a variety of vascular disorders and 
conditions, which include, but are not limited to microvascular disease, vascular leak 
syndrome, aneurysm, stroke, embolism, thrombosis, coronary artery disease, 
arteriosclerosis, and/or atherosclerosis. Furthermore, the protein may also be used to 
determine biological activity, to raise antibodies, as tissue markers, to isolate cognate 
ligands or receptors, to identify agents that modulate their interactions, in addition to 
its use as a nutritional supplement. Protein, as well as, antibodies directed against the 
protein may show utility as a tumor marker and/or immunotherapy targets for the 
above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible tlirough sequence databases. Some of these sequences are 
related to SEQ ID NO: 105 and may have been publicly available prior to conception 
of the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1 161 of SEQ ID NO: 105, b is an 
integer of 15 to 1175, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 105, and where b is greater than or equal to a + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 96 

The polypeptide of this gene has been determined to have a transmembrane 
domain at about amino acid position 10 - 26 of the amino acid sequence referenced in 
Table I for this gene. Moreover, a cytoplasmic tail encompassing amino acids 27 to 
48 of this protein has also been determined. Based upon these characteristics, it is 
believed that the protein product of this gene shares structural features to type lb 
membrane proteins. 

This gene is expressed primarily in osteosarcoma, wilm's tumor, ovarian 
cancer and in T-cells. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a ' 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, inflammatory diseases and cancers, such as osteosarcoma, wilm's 
tumor and ovarian cancer. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the inunune system, expression of this gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(e.g., skeletal, renal, reproductive, immune, and cancerous and wounded tissues) or 
bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative 
to the standard gene expression level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 219 as residues: Ser-30 to Pro- 35. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for diagnosis and treatment of inflammatory 
conditions and cancer, such as osteosarcoma, wilm's tumor and ovarian cancer. 
Moreover, the expression within cellular sources marked by proliferating cells 
indicates this protein may play a role in the regulation of cellular division, and may 
show utility in the diagnosis, treatment, and/or prevention of developmental diseases 
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and disorders, including cancer, and other proliferative conditions. Representative 
uses are described in the "Hyperproliferative Disorders" and "Regeneration" sections 
below and elsewhere herein. Briefly, developmental tissues rely on decisions 
involving cell differentiation and/or apoptosis in pattern formation. 

Dysregulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications in the aduit for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 106 and may have been publicly available prior to conception 
of the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1007 of SEQ ID NO: 106, b is an 
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integer of 15 to 1021, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 106, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 97 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: GTSKDCVLYAPLDPGMAVPLFLYIFTLLPLLPF 
LLSLCFSPLTVKRSSSSESKSSL (SEQ ID NO: 364). Polynucleotides encoding 
these polypeptides are also provided. 

This gene is expressed primarily in ovarian cancer. 

Therefore , polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the lissuc(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, ovarian cancer. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the immune system, expression of this gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(e.g., reproductive, ovarian, and cancerous and wounded tissues) or bodily fluids (e.g., 
serum, plasma, urine, synovial amniotic fluid, fluid or spinal fluid) or another tissue 
or cell sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 220 as residues: Thr-28 to Ser-40. Polynucleotides 
encoding said polypeptides arc also provided. 

The tissue distribution in ovarian tissues indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for treating and diagnosing cancer, 
e.g., ovarian cancer. Moreover, the expression within cellular sources marked by 
proliferating cells indicates this protein may play a role in ihe regulation of cellular 
division, and may show utility in the diagnosis, treatment, and/or prevention of 
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developmental diseases and disorders, including cancer, and oiher proliferative 
conditions. Representative uses are described in the "Hyperproliferative Disorders" 
and "Regeneration" sections below and elsewhere herein. Briefly, developmental 
tissues rely on decisions involving cell differentiation and/or apoptosis in pattern 
formation. 

Dysregulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as amorphogen to control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 107 and may have been publicly available prior to conception 
of the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
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formula of a-b, where a is any integer between 1 to 816 of SEQ rD NO: 107, b is an 
integer of 15 to 830, where both a and b correspond to ihe positions of nucleotide 
residues shown in SEQ ID NO: 107. and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO; 98 

This gene is expressed primarily in macrophages and breast cancer tissue and 
to a lesser extent in osteoblasts and smooth muscle. 

Therefore, polynucleotides and polypeptides of the invention arc useful as 
reagents for differential identification of the tissue(s) or cell rype(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but. are 
not limited to, immune system dysfunction; inflammation: breast cancer; cancer; * 
osteoporosis; osteopetrosis; peristaltic disorders. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the immune and skeletal 
systems, expression of this gene at significantly higher or lower levels is routinely 
detected in certain tissues or cell types (e.g., cancerous and wounded tissues) or 
bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or another 
tissue or cell sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 221 as residues: Glu-I6 to AJa-40. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution indicates that polynucleotides and polypeptides 
correspond iog to this gene are useful for the diagnosis and/or treatment of a variety of 
disorders. Expression in macrophages and other hematopoietic cell types indicates 
that this gene product is involved in the regulation of hematopoietic cell survival, 
proliferation, differentiation, or activation. It is involved in the control of such 
processes as immune surveillance, antigen presentation, T cell activation, cytokine 
release, and inflammation. Expression in breast cancer tissue may possibly correlate 
with the diagnosis and differentiation of cancerous tissue from normal breast tissue. 
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Expression in osteoblasts and osteoclasts may implicate this gene product in the 
process of bone turnover, and target it as a likely candidate for the treatment of 
osteoporosis and/or osteopetrosis. Finally, express io in smooth muscle may indicate 
an involvement in the normal function of numerous internal organs and in the 
function of the digestive system. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 108 and may have been publicly available prior to conception 
of the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention arc one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 1287 of SEQ ID NO: 108. b is an 
integer of 15 to 1301, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 108, and where b is greater than or equal to a + 14. 
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Table 1 summarizes the information corresponding to each "Gene No.*' described 
above. The nucleotide sequence identified as "NT SEQ ID NO:X" was assembled 
from partially homologous ("overlapping") sequences obtained from the "cDNA 
clone ID" identified in Table 1 and, in some cases, from additional related DNA 
clones, "he overlapping sequences were assembled into a single contiguous sequence 
of high redundancy (usually three to five overlapping sequences at each nucleotide 
position), resulting in a final sequence identified as SEQ ID NO:X. 

The cDNA Clone TD was deposited on the date and given the corresponding 
deposit number listed in "ATCC Deposit No:Z and Date." Some of the deposits 
contain multiple different clones corresponding to the same gene. "Vector" refers to 
the type of vector contained in the cDNA Clone ID. 

'Total NT Seq " refers to the total number of nucleotides in the contig 
identified by "Gene No." The deposited clone may contain all or most of these 
sequences, reflected by the nucleotide position indicated as "5* NT of Clone Seq." 
and the "3' NT of Clone Seq." of SEQ ID NO:X. The nucleotide position of SEQ ID 
NO:X of the putative start codon (methionine) is identified as "5* NT of Start Codon." 
Similarly , the nucleotide position of SEQ ID NO:X of the predicted signal sequence 
is identified as "5' NT of First AA of Signal Pep.'* 

The translated amino acid sequence, beginning wiih the methionine, is 
identified as "A A SEQ ID NO: Y " although other reading frames can also be easily 
translated using known molecular biology techniques. The polypeptides produced by 
these alternative open reading frames are specifically contemplated by the present 
invention. 

The first and last amino acid position of SEQ ID NO: Y of the predicted signal 
peptide is identified as "First AA of Sig Pep" and "Last AA of Sig Pep." The 
predicted first amino acid position of SEQ ID NO:Y of the secreted portion is 
identified as "Predicted First A A of Secreted Portion." Finally, the amino acid 
position of SEQ ID NO:Y of the last amino acid in the open reading frame is 
identified as "Last AA of ORF." 

SEQ ID NO:X and the translated SEQ TD NO:Y are sufficiently accurate and 
otherwise suitable for a variety of uses well known in the an and described further 
below. For instance, SEQ ID NO:X is useful for designing nucleic acid hybridization 
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probes that will detect nucleic acid sequences contained in SEQ ID NO:X or the 
cDNA contained in the deposited clone. These probes will also hybridize to nucleic 
acid molecules in biological samples, thereby enabling a variety of forensic and 
diagnostic methods of the invention. Similarly, polypeptides identified from SEQ ID 
NO: Y may be used to generate antibodies which bind specifically io the secreted 
proteins encoded by the cDNA clones identified in Table 1. 

Nevertheless, DNA sequences generated by sequencing reactions can contain 
sequencing errors. The errors exist as misidentified nucleotides, or as insertions or 
deletions of nucleotides in the generated DNA sequence. The erroneously -inserted or 
deleted nucleotides cause frame shifts in the reading frames of the predicted amino 
acid sequence. In these cases, the predicted amino acid sequence diverges from the 
actual amino acid sequence, even though the generated DNA sequence may be greater 
than 99.9% identical to the actual DNA sequence (for example, one base insertion or 
deletion in an open reading frame of over 1000 bases). 

Accordingly, for those applications requiring precision in the nucleotide 
sequence or the amino acid sequence, the present invention provides not only the 
generated nucleotide sequence identified as SEQ ID NO:X and the predicted 
translated amino acid sequence identified as SEQ ID NO:Y, but also a sample of 
plasmid DNA containing a human cDNA of the invention deposited with the ATCC, 
as set forth in Table I . The nucleotide sequence of each deposited clone can readily 
be determined by sequencing the deposited clone in accordance with known methods. 
The predicted amino acid sequence can then be verified from such deposits. 
Moreover, the amino acid sequence of the protein encoded by a particular clone can 
also be directly determined by peptide sequencing or by expressing the protein in a 
suitable host cell containing the deposited human cDNA, collecting the protein, and 
determining its sequence. 

The present invention also relates io the genes corresponding to SEQ ID 
NO:X, SEQ ID NO: Y, or the deposited clone. The corresponding gene can be 
isolated in accordance with known methods using the sequence information disclosed 
herein. Such methods include preparing prohes or primers from the disclosed 
sequence and identifying or amplifying the corresponding gene from appropriate 
sources of genomic material. 
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Also provided in ihe present invention are species homologs. Species 
homologs may be isolated and identified by making suitable probes or primers from 
the sequences provided herein and screening a suitable nucleic acid source for the 
desired homologue. 

The polypeptides of the invention can be prepared in any suitable manner. 
Such polypeptides include isolated naturally occurring polypeptides, recombinantly 
produced polypeptides, synthetically produced polypeptides, or polypeptides 
produced by a combination of these methods. Means for preparing such polypeptides 
are well understood in the art. 

The polypeptides may be in the form of the secreted protein, including the 
mature form, or may be a pan of a larger protein, such as a fusion protein (see below). ' 
It is often advantageous to include an additional amino acid sequence which contains 
secretory or leader sequences, pro-sequences, sequences which aid in purification , 
such as multiple histidine residues, or an additional sequence for stability during 
recombinant production. 

The polypeptides of the present invention are preferably provided in an 
isolated form, and preferably are substantially purified. A recombinantly produced 
version of a polypeptide, including the secreted polypeptide, can be substantially 
purified by the one-step method described in Smith and Johnson, Gene 67:31-40 
(1988). Polypeptides of the invention also can be purified from natural or 
recombinant sources using antibodies of the invention raised against the secreted 
protein in methods which are well known in the art. 

Signal Sequent;^ 

Methods for predicting whether a protein has a signal sequence, as well as the 
cleavage point for that sequence, are available. For instance, the method of 
McGeoch, Virus Res. 3:271-286 (1985), uses the information from a short N-terminal 
charged region and a subsequent uncharged region of the complete (uncleaved) 
protein. The method of von Heinje, Nucleic Acids Res. 14:4685-4690 (1986) uses the 
information from the residues surrounding the cleavage site, typically residues -13 to 
+2, where +1 indicates the amino terminus of the secreted protein. The accuracy of 
predicting the cleavage points of known mammalian secretory proteins for each of 
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these methods is in the range of 75-80%. (von Hcinje, supra.) However, the two 
methods do noi always produce the same predicted cleavage point(s) for a given 
protein. 

In the present case, the deduced amino acid sequence of the secreted 
polypeptide was analyzed by a computer program called SignalP (Henrik Nielsen et 
a!.. Protein Engineering 10:1-6 (1997)), which predicts the cellular location of a 
protein based on the amino acid sequence. As part of this computational prediction of 
localization, the methods of McGeoch and von Heinje are incorporated. The analysis 
of the amino acid sequences of the secreted proteins described herein by this program 
provided the results shown in Table 1. 

As one of ordinary skill would appreciate, however, cleavage sites sometimes 
vary from organism to organism and cannoi be predicted with absolute certainty. 
Accordingly, the present invention provides secreted polypeptides having a sequence 
shown in SEQ ID NO: Y which have an N-terminus beginning within 5 residues (i.e., 
+ or - 5 residues) of the predicted cleavage point. Similarly, it is also recognized that 
in some cases, cleavage of the signal sequence from a secreted protein is not entirely 
uniform, resulting in more than one secreted species. These polypeptides, and the 
polynucleotides encoding such polypeptides, are contemplated by the present 
invention. 

Moreover, the signal sequence identified by the above analysis may not 
necessarily predict the naturally occurring signal sequence. For example, the 
naturally occurring signal sequence may be further upstream from the predicted signal 
sequence. However, it is likely that the predicted signal sequence will be capable of 
directing the secreted protein to the ER. These polypeptides, and the polynucleotides 
encoding such polypeptides, are contemplated by the present invention. 

Polyn ucleotide and Polypeptide Variants 

"Variant" refers to a polynucleotide or polypeptide differing from the 
polynucleotide or polypeptide of the present invention, but retaining essential 
properties thereof. Generally, variants are overall closely similar, and, in many 
regions, identical to the polynucleotide or polypeptide of the present invention. 

By a polynucleotide having a nucleotide sequence at least, for example, 95% 
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"identical" to a reference nucleotide sequence of the present invention, it is intended 
that the nucleotide sequence of the polynucleotide is identical to the reference 
sequence except that the polynucleotide sequence may include up to five point 
mutations per each 100 nucleotides of the reference nucleotide sequence encoding the 
polypeptide. In other words, to obtain a polynucleotide having a nucleotide sequence 
at least 95% identical to a reference nucleotide sequence, up to 5% of the nucleotides 
in the reference sequence may be deleted or substituted with another nucleotide, or a 
number of nucleotides up to 5% of the total nucleotides in the reference sequence may 
be inserted into the reference sequence. The query sequence may be an -entire 
sequence shown inTable 1 , the ORF (open reading frame), or any fragement specified 
as described herein. 

As a practical matter, whether any particular nucleic acid molecule or 
polypeptide is at least 90%, 95%. 96%. 97%, 98% or 99% identical to a nucleotide 
sequence of the presence invention can he determined conventionally using known 
computer programs. A preferred method for detcrming die best overall match 
between a query sequence (a sequence of the present invention) and a subject 
sequence, also referred to as a global sequence alignment, can be determined using 
the FASTC3 computer program based on the algorithm of Brutlag tt al. (Comp. App. 
Biosci. (1990) 6:237-245). In a sequence alignment the query and subject sequences 
are both DNA sequences. An RNA sequence can he compared by convening ITs to 
T's. The result of said global sequence alignment is in percent identity. Preferred 
parameters used in a FASTDB alignment of DNA sequences to calculate percent 
identiy arc: Matrix=Unitary. k-tuple=4, Mismatch Penalty= 1 , Joining Penalty=30, 
Randomization Group Lenglh=0, Cutoff Score= 1 , Gap Penalty=5. Gap Size Penalty 
0.05, Window Size=500 or the lenght of the subject nucleotide sequence, whichever is 
shorter. 

If the subject sequence is shorter than the query sequence because of 5' or 3' 
deletions, not because of internal deletions, a manual correction must be made to the 
results. This is because the FASTDB program does not account for 5 r and 3* 
truncations of the subject sequence when calculating percent identity. For subject 
sequences truncated at the 5* or V ends, relative to the the query sequence, the 
percent identity is corrected by calculating the number of bases of the query sequence 
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that are 5' and 3' of the subject sequence, which are not matched/aligned, as a percent 
of the total bases of the query sequence. Whether a nucleotide is matched/aligned is 
determined by results of the FASTDB sequence alignment. This percentage is then 
subtracted from the percent identity, calculated by the above FASTDB program using 
the specified parameters, to arrive at a final percent identity score. This corrected 
score is what is used for the purposes of the present invention. Only bases outside the 
5* and 3* bases of the subject sequence, as displayed by the FASTDB alignment, 
which arc not matched/aligned with the query sequence, are calculated for the 
purposes of manually adjusting the percent identity score. 

For example, a 90 base subject sequence is aligned to a 100 base query 
sequence to determine percent identity. The deletions occur at the 5' end of the 
subject sequence and therefore, the FASTDB alignment does not show a 
maichcd/alignement of the first 10 bases at 5' end. The 10 unpaired bases represent 
10% of the sequence (number of bases at the 5' and 3 T ends not matched/total number 
of bases in the query sequence) so 10% is subtracted from the percent identity score 
calculated by the FASTDB program. If the remaining 90 bases were perfectly 
matched the final percent identity would be 90%. In another example, a 90 base 
subject sequence is compared with a 100 base query sequence. This lime the 
deletions are internal deletions so that there are no bases on the 5* or 3* of the subject 
sequence which are not matched/aligned with the query. In this case the percent 
identity calculated by FASTDB is not manually corrected. Once again, only bases 5' 
and 3' of the subject sequence which are not matched/aligned with the query sequnce 
are manually corrected for. No other manual corrections are to made for the purposes 
of the present invention. 

By a polypeptide having an amino acid sequence at least, for example, 95% 
"identical" to a query amino acid sequence of the present invention, it is intended that 
the amino acid sequence of the subject polypeptide is identical to the query sequence 
except that the subject polypeptide sequence may include up to five amino acid 
alterations per each 100 amino acids of the query amino acid sequence. In other 
words, to obtain a polypeptide having an amino acid sequence at least 95% identical 
to a query amino acid sequence, up to 5% of the amino acid residues in the subject 
sequence may be inserted, deleted, (indels) or substituted with another amino acid. 
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These alterations of the reference sequence may occur at the amino or carboxy 
terminal positions of the reference amino acid sequence or anywhere between those 
terminal positions, interspersed either individually among residues in the reference 
sequence or in one or more contiguous groups within the reference sequence. 

As a practical matter, whether any particular polypeptide is at least 90%, 95%, 
96%, 97%, 98% or 99% identical to, for instance, the amino acid sequences shown in 
Table 1 or to the amino acid sequence encoded by deposited DNA clone can be 
determined conventionally using known computer programs. A preferred method for 
determing the best overall match between a query sequence (a sequence of the present 
invention) and a subject sequence, also referred to as a global sequence alignment, 
can be determined using the FASTDB computer program based on the algorithm of 
Brutlag et al. (Comp. App. Biosci. ( 1 990) 6:237-245). In a sequence alignment the 
query and subject sequences are either hoth nucleotide sequences or both amino acid 
sequences. The result of said global sequence alignment is in percent identity. 
Preferred parameters used in a FASTDB amino acid alignment are: Matrix=PAM 0, 
k-tuple=2. Mismatch Penalty=l, Joining Penalty=20, Randomization Group 
Length=0, Cutoff Scorc=l, Window Si2e=sequence length, Gap Penalty=5, Gap Size 
Pena!;y=".C5, Window Size=500 or the length of the subject amino acid sequence, 
whichever is shorter. 

If the subject sequence is shorter than the query sequence due to N- or C- 
terminal deletions, not because of internal deletions, a manual correction must be 
made to the results. This is becuase the FASTDB program does not account for N- 
and C-terminal truncations of the subject sequence when calculating global percent 
identity. For subject sequences truncated at the N- and C-termini. relative to the the 
query sequence, the percent identity is corrected by calculating the number of residues 
of the query sequence that arc N- and C-terminal of the subject sequence, which are 
not matched/aligned with a corresponding subject residue, as a percent of the total 
bases of the query sequence. Whether a residue is marcheoValigned is determined by 
results of the FASTDB sequence alignment. This percentage is then subtracted from 
the percent identity, calculated by the above FASTDB program using the specified 
parameters, to arrive at a final percent identity score. This final percent identity score 
is what is used for the purposes of the present invention. Only residues to the N- and 
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C-termini of the subject sequence, which are not matched/aligned with the query 
sequence, are considered for the purposes of manually adjusting the percent identity 
score. That is, only query residue positions outside the farthest N- and C-terminai 
residues of the subject sequence. 

For example, a 90 amino acid residue subject sequence is aligned with a 100 
residue query sequence to determine percent identity. The deletion occurs at the N- 
terminus of the subject sequence and therefore, the FASTDB alignment does not 
show a matching/alignment of the first 10 residues at the N-terminus. The 10 
unpaired residues represent 10% of the sequence (number of residues at the N- and C- 
lermini not matched/total number of residues in the query sequence) so 10% is 
subtracted from the percent identity score calculated by the FASTDB program. If the 
remaining 90 residues were perfectly matched the final percent identity would be 
90%. Id another example, a 90 residue subject sequence is compared with a JO0 
residue query sequence. This time the deletions are internal deletions so there are no 
residues at the N- or C-termini of the subject sequence which are noi matched/aligned 
with the query. In this case the percent identity calculated by FASTDB is not 
manually corrected. Once again, only residue positions outside the N- and C-terminal 
ends cf the subjsct sequence, as displayed in the FASTDB alignment, which are not 
matched/aligned with the query sequnce are manually corrected for. No other manual 
corrections are to made for the purposes of the present invention. 

The variants may contain alterations in the coding regions, non-coding 
regions, or both. Especially preferred are polynucleotide variants containing 
alterations which produce silent substitutions, additions, or deletions, but do not alter 
the properties or activities of the encoded polypeptide. Nucleotide variants produced 
by silent substitutions due to the degeneracy of the genetic code are preferred. 
Moreover, variants in which 5-10, 1-5, or 1 -2 amino acids are substituted, deleted, or 
added in any combination are also preferred. Polynucleotide variants car. be produced 
for a variety of reasons, e.g., to optimize codon expression for a particular host 
(change codons in the human mRNA to those preferred by a bacterial host such as E. 
coli). 

Naturally occurring variants are called "allelic variants." and refer to one of 
several aiternate forms of a gene occupying a given locus on a chromosome of an 
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organism. (Genes II. Lewin. B.. ed., John Wiley & Sons, New York (1985).) These 
allelic variants can vary at either the polynucleotide and/or polypeptide level. 
Alternatively, non-natural ly occurring variants may be produced by mutagenesis 
techniques or by direct synthesis. 

Using known methods of protein engineering and recombinant DNA 
technology, variants may be generated to improve or alter the characteristics of the 
polypeptides of the present invention. For instance, one or more amino acids can be 
deleted from the N-tcrminus or C-terminus of the secreted protein without substantial 
loss of biological function. The authors of Ron ct aL J. Bio!. Chern. 268: 2984-2988 
(1993), reported variant KGF proteins having heparin binding activity even after 
deleting 3, 8, or 27 ami no- terminal amino acid residues. Similarly, Interferon gamma 
exhibited up to ten times higher activity after deleting 8-10 amino acid residues from 
the carboxy terminus of this protein. (Dobeli et aL J. Biotechnology 7:199-216 
(1988).) 

Moreover, ample evidence demonstrates that variants often retain a biological 
activity similar to that of the naturally occurring protein. For example, Gayle and 
coworkers (J. Biol. Chem 268:22105-22 1 1 1 (1993)) conducted extensive mutational 
analysis of human cytokine IL-1 a. They used random mutagenesis to generate over 
3,500 individual IL-1 a mutants that averaged 2.5 amino acid changes per variant over 
the entire length of the molecule. Multiple mutations were examined at every 
possible amino acid position. The investigators found that "[m]ost of the molecule 
could be altered with little effect on either [binding or biological activity]." (See, 
Abstract.) In fact, only 23 unique amino acid sequences, out of more than 3,500 
nucleotide sequences examined, produced a protein that significantly differed in 
activity from wild-type. 

Furthermore, even if deleting one or more amino acids from the N-terminus or 
C-terminus of a polypeptide results in modification or loss of one or more biological 
functions, other biological activities may still be retained. For example, the ability of 
a deletion variant to induce and/or to bind antibodies which recognize the secreted 
form will likely be retained when less than the majority of the residues of the secreted 
form are removed from the N-terminus or C-terminus. Whether a particular 
polypeptide lacking N- or C-terminal residues of a protein retains such immunogenic 
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activities can readily be determined by routine methods described herein and 
otherwise known in the art 
10 Thus, the invention further includes polypeptide variants which show 

substantial biological activity. Such variants include deletions, insertions, 
5 inversions, repeats, and substitutions selected according to general rules known in the 
an so as have little effect on activity. For example, guidance concerning how to make 
phenotypically silent amino acid substitutions is provided in Bowie, J. U. et a!., 
Science 247: 1306-13 10 (1990), wherein the authors indicate that there are two main 
strategies for studying the tolerance of an amino acid sequence to change. 
20 10 The rirst strategy exploits the tolerance of amino acid substitutions by natural 

selection during the process of evolution. By comparing amino acid sequences in 
different species, conserved amino acids can be identified. These conserved amino 
acids are likely important for protein function, in contrast, the amino acid positions 
25 where substitutions have been tolerated by natural selection indicates that these 

1 5 positions are not critical for protein function. Thus, positions tolerating amino acid 
substitution could be modified while still maintaining biological activity of the 
protein. 

The second strategy uses genetic engineering to introduce amino acid changes 
at specific positions of a cloned gene to identify regions critical for protein function. 
For example, site directed mutagenesis or alaninc-scanning mutagenesis (introduction 
35 of sin & le alanine mutations at every residue in the molecule) can be used. 

(Cunningham and Wells, Science 244:1081-1085 (1989).) The resulting mutant 
molecules can then be tested for biological activity. 

As the authors state, these two strategies have revealed that proteins are 
25 surprisingly tolerant of amino acid substitutions. The authors further indicate which 
amino acid changes are likely to be permissive at certain amino acid positions in the 
protein. For example, most buried (within the tertiary structure of the protein) amino 
45 acid residues require nonpolar side chains, whereas few features of surface side chains 

are generally conserved. Moreover, tolerated conservative amino acid substitutions 
involve replacement of the aliphatic or hydrophobic amino acids Ala, Val. Leu and 
He; replacement of the hydroxyl residues Ser and Thr; replacement of the acidic 
residues Asp and Glu; replacement of the amide residues Asn and Gin. replacement of 
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the basic residues Lys, Arg, and His; replacement of the aromatic residues Phe, Tyr, 
and Trp, and replacement of the small-sized amino acids Ala, Ser, Thr, Met, and Gly. 

Besides conservative amino acid substitution, variants of the present invention 
include (i) substitutions with one or more of the non-conserved amino acid residues, 
where the substituted amino acid residues may or may not be one encoded by the 
genetic code, or (ii) substitution with one or more of amino acid residues having a 
substitucnt group, or (iii) fusion of the mature polypeptide with another compound, 
such as a compound to increase the stability and/or solubiliry of the polypeptide (for 
example, polyethylene glycol), or (iv) fusion of the polypeptide with additional amino 
acids, such as an IgG Fc fusion region peptide, or leader or secretory sequence, or a 
sequence facilitating purification. Such variant polypeptides are deemed to be within 
the scope of those skilled in the art from the teachings herein. 

For example, polypeptide variants containing amino acid substitutions of 
charged amino acids with other charged or neutral amino acids may produce proteins 
with improved characteristics, such as less aggregation. Aggregation of 
pharmaceutical formulations both reduces activity and increases clearance due to the 
aggregate's immunogenic activity. (Pinckard et al., Clin. Exp. Immunol. 2:331-340 
(1967); Robbins et a!., Diabetes 36: 838-845 (1987); Cleland et al., Crit. Rev. 
Therapeutic Drug Carrier Systems 10:307-377 (1993).) 

A further embodiment of the invention relates to a polypeptide which 
comprises the amino acid sequence of the present invention having an amino acid 
sequence which contains at least one amino acid substitution, but not more than 50 
amino acid substitutions, even more preferably, not more than 40 amino acid 
substitutions, still more preferably, not more than 30 amino acid substitutions, and 
still even more preferably, not more than 20 amino acid substitutions. Of course, in 
order of ever-increasing preference, it is highly preferable for a polypeptide to have 
an amino acid sequence which comprises the amino acid sequence of the present 
invention, which contains at least one ? but not more than 10. 9. 8. 7, 6, 5, 4, 3, 2 or I 
amino acid substitutions. In specific embodiments, the number of additions, 
substitutions, and/or deletions in the amino acid sequence of the present invention or 
fragments thereof (e.g., the mature form and/or other fragments described herein), is 
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1-5. 5-10, 5-25, 5-50, 10-50 or 50-150, conservative amino acid substitutions are 
preferable. 

Polynucleotide and Po lypeptide Fragment*; 

In the present invention, a "polynucleotide fragment" refers to a short 
polynucleotide having a nucleic acid sequence contained in the deposited clone or 
shown in SEQ ID NO:X. The short nucleotide fragments are preferably at least about 
15 nt, and more preferably at least about 20 m, still more preferably at least about 30 
nt, and even more preferably, at least about 40 nt in length. A fragment "at least 20 in 
in length/ 5 for example, is intended to include 20 or more contiguous bases from the 
cDNA sequence contained in the deposited clone or the nucleotide sequence shown iri 
SEQ ID NO:X. These nucleotide fragments are useful as diagnostic probes and 
primers as discussed herein. Of course, larger fragment's (e.g., 50, 1 50, 500, 600, 
2000 nucleotides) are preferred. 

Moreover, representative examples of polynucleotide fragments of the 
invention, include, for example, fragments having a sequence from about nucleotide 
number 1-50,51-100, 101-150, 151 -200, 201-250, 25 1-300, 301-350, 35 1 -400, 40 1 - 
450, 451-500, 501-550. 551-600, 651-700, 701-750, 751-800, 800-850, 851-900, 901- 
950,951-1000, 1001-1050, 1051-1 100. 1 101-1 150, 1151-1200, 1201-1250, 1251- 
1300, 1301-1350, 1351-1400, 1401-1450, 1451-1500, 1501-1550, 1551-1600, 1601- 
1650, 1651-1700, 1701-1750, 1751-1800. 1801-1850, 1851-1900, 1901-1950, 1951- 
2000, or 2001 to the end of SEQ ID NO:X or the cDNA contained in the deposited 
clone. In this context "about includes the particularly recited ranges, larger or 
smaller by several (5, 4, 3, 2, or 1 ) nucleotides, at either terminus or at both termini. 
Preferably, these fragments encode a polypeptide which has biological activity. More 
preferably, these polynucleotides can be used as probes or primers as discussed 
herein. 

In the present invention, a "polypeptide fragment" refers to a short amino acid 
sequence contained in SEQ ID NO: Y or encoded by the cDNA contained in the 
deposited clone. Protein fragments may be "free-standing," or comprised within a 
larger polypeptide of which the fragment forms a pan or region, most preferably as a 
single continuous region. Representative examples of polypeptide fragments of the 
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invention, include, for example, fragments from about amino acid number 1-20, 21- 
40,41-60,61-80. 81-100, 102-120. 121-140. 141-160. or 161 to the end of the coding 
region. Moreover, polypeptide fragments can be about 20, 30, 40, 50, 60, 70, 80, 90, 
100, 1 10, 120, 130, 140, or 150 amino acids in length. In this context "about" 
includes the particularly recited ranges, larger or smaller by several (5, 4, 3. 2, or 1) 
amino acids, at either extreme or at both extremes. 

Preferred polypeptide fragments include the secreted protein as well as the 
mature form. Further preferred polypeptide fragments include the secreted protein or 
the mature form having a continuous series of deleted residues from the amino or the 
carboxy terminus, or both. For example, any number of amino acids, ranging from 1- 
60. can be deleted from the amino terminus of either the secreted polypeptide or the 
mature form. Similarly, any number of amino acids, ranging from 1-30, can be 
deleted from the carboxy terminus of the secreted protein or mature form. 
Furthermore, any combination of the above amino and carboxy terminus deletions are 
preferred. Similarly, polynucleotide fragments encoding these polypeptide fragments 
are also preferred. 

Also preferred are polypeptide and polynucleotide fragments characterized by 
structural or functional domains, such as fragments that comprise alpha-helix and 
alpha-helix forming regions, beta sheet and beta-shect-forming regions, turn and lum- 
forming regions, coil and coil-forming regions, hydrophilic regions, hydrophobic 
regions, alpha amphipathic regions, beta amphipathic regions, flexible regions, 
surface-forming regions, substrate binding region, and high antigenic index regions. 
Polypeptide fragments of SEQ ID NO: Y falling within conserved domains are 
specifically contemplated by the present invention. Moreover, polynucleotide 
fragments encoding these domains are also contemplated. 

Other preferred fragments are biologically active fragments. Biologically 
active fragments are those exhibiting activity similar, but not necessarily identical, to 
an activity of the polypeptide of the present invention. The biological activity of the 
fragments may include an improved desired activity, or a decreased undesirable 
activity. 
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In the present invention, "epitopes" refer to polypeptide fragments having 
antigenic or immunogenic activity in an animal, especially in a human. A preferred 
embodiment of the present invention relates to a polypeptide fragment comprising an 
epitope, as well as the polynucleotide encoding this fragment. A region of a protein 
molecule to which an antibody can bind is defined as an ' antigenic epitope." In 
contrast, an "immunogenic epitope" is defined as a part of a protein that elicits an 
antibody response. (See, for instance, Geysen et al., Proc. Natl. Acad. Sci. USA 
81:3998- 4002 (1983)0 

Fragments which function as epitopes may be produced by any conventional 
means. (See, e.g., Houghten, R. A., Proc. Natl. Acad. Sci. USA 82:5131-5135 (1985) 
further described in U.S. Patent No. 4,63 1,21 1.) 

In the present invention, antigenic epitopes preferably contain a sequence of at 
least seven, more preferably at least nine, and most preferably between about 15 to 
about 30 amino acids. Antigenic epitopes are useful to raise antibodies, including 
monoclonal antibodies, that specifically bind the epitope. (See, for instance, Wilson 
et al.. Cell 37:767-778 (1984); Sutcliffe, J. G. et al., Science 219:660-666 (1983).) 

Similarly, immunogenic epitopes can be used to induce antibodies according 
to methods well known in the ait. (See, for instance, Sutcliffe et al.. supra; Wilson et 
al., supra; Chow, M. et al„ Proc. Natl. Acad. Sci. USA 82:910-914; and Bittle, F. J. el 
al., J. Gen. Virol. 66:2347-2354 (1985).) A preferred immunogenic epitope includes 
the secreted protein. The immunogenic epitopes may be presented together with a 
carrier protein, such as an albumin, to an animal system (such as rabbit or mouse) or, 
if it is long enough (at least about 25 amino acids), without a carrier. However, 
immunogenic epitopes comprising as few as 8 to 10 amino acids have been shown to 
be sufficient to raise antibodies capable of binding to, at the very least, linear epitopes 
in a denatured polypeptide (e.g., in Western blotting.) 

As used herein, the term "antibody" (Ab) or "monoclonal antibody" (Mab) is 
meant to include intact molecules as well as antibody fragments (such as, for 
example. Fab and F( ab')2 fragments) which are capable of specifically binding to 
protein. Fab and F(ab')2 fragments lack the Fc fragment of intact antibody, clear 
more rapidly from the circulation, and may have less non-specific tissue binding than 
an intact antibody. (Wahl et al., J. Nucl. Med. 24:316-325 (1983).) Thus, these 
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fragments are preferred, as well as the products of a FAB or other immunoglobulin 
expression horary. Moreover, antibodies of the present invention include chimeric, 
single chain, and humanized antibodies. 

Fusion Proteins 

Any polypeptide of the present invention can be used to generate fusion 
proteins. For example, the polypeptide of the present invention, when fused to a 
second protein, can be used as an antigenic tag. Antibodies raised against the 
polypeptide of the present invention can be used to indirectly detect the second 
protein by binding to the polypeptide. Moreover, because secreted proteins target 
cellular locations based on trafficking signals, the polypeptides of the present 
invention can be used as targeting molecules once fused to other proteins. 

Examples of domains that can be fused to polypeptides of the present 
invention include not only heterologous signal sequences, but also other heterologous 
functional regions. The fusion does not necessarily need to be direct, but may occur 
through linker sequences. 

Moreover, fusion proteins may also be engineered to improve characteristics 
of rhe polypeptide of the present invention. For instance, a region of additional amino 
acids, particularly charged amino acids, may be added to the N-tcrminus of the 
polypeptide to improve stability and persistence during purification from the host cell 
or subsequent handling and storage. Also, peptide moieties may be added to the 
polypeptide to facilitate purification. Such regions may be removed prior to final 
preparation of the polypeptide. The addition of peptide moieties to facilitate handling 
of polypeptides are familiar and routine techniques in the art. 

Moreover, polypeptides of the present invention, including fragments, and 
specifically epitopes, can be combined with parts of the constant domain of 
immunoglobulins (lgG), resulting in chimeric polypeptides. These fusion proteins 
facilitate purification and show an increased half-life in vivo. One reported example 
describes chimeric proteins consisting of the first two domains of the human CD4- 
polypeptide and various domains of the constant regions of the heavy or light chains 
of mammalian immunoglobulins. (EP A 394,827; Traunecker el al.. Nature 331:84- 
86 (1988).) Fusion proteins having disulfide-iinked dimeric structures (due to the 
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IgG) can also be more efficient in binding and neutralizing other molecules, than the 
monomelic secreted protein or protein fragment alone. (Fountoulakis et al., J. 
Biochem. 270:3958-3964 (1995).) 

Similarly, EP-A-O 464 533 (Canadian counterpart 2045869) discloses fusion 
proteins comprising various portions of constant region of immunoglobulin molecules 
together with another human protein or part thereof In many cases, the Fc part in a 
fusion protein is beneficial in therapy and diagnosis, and thus can result in, for 
example, improved pharmacokinetic properties. (EP-A 0232 262.) Alternatively, 
deleting the Fc part after the fusion protein has been expressed, detected, and purified, 
would be desired. For example, the Fc portion may hinder therapy and diagnosis if 
the fusion protein is used as an antigen for immunizauons. In drug discovery, for 
example, human proteins, such as hIL-5, have been fused with Fc portions for the 
purpose of high-throughput screening assays to identify antagonists of hlL-5. (See, 
D. Bennett etai., J. Molecular Recognition 8:52-58 (1995); K. Johanson et al., J. Biol. 
Chem. 270:9459-9471 (1995).) 

Moreover, the polypeptides of the present invention can be fused to marker 
sequences, such as a peptide which facilitates purification of the fused polypeptide. 
In preferred embodiments, the marker amino acid sequence is a hexa-histidine 
peptide, such as the tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, 
Chatsworth, CA. 9 1 3 1 1 ), among others, many of which are commercially available. 
As described in Gent?, et al., Proc. Natl. Acad. Sci. USA 86:821-824 ( 1 989), for 
instance, hexa-histidine provides for convenient purification of the fusion protein. 
Another peptide tag useful for purification, the "HA" tag, corresponds to an epitope 
derived from the influenza hemagglutinin protein. (Wilson et al.. Cell 37:767 
(1984).) 

Thus, any of these above fusions can be engineered using the polynucleotides 
or the polypeptides of the present invention. 

Vectors, Host Cells, anri Pr otein Pmri.irrin^ 

The present invention also relates to vectors containing the polynucleotide of 
the present invention, host cells, and the production of polypeptides by recombinant 
techniques. The vector may be. for example, a phage, plasmid, viral, or retroviral 
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vector. Retroviral vectors may be replication competent or replication defective. In 
the latter case, viral propagation generally will occur only in complementing host 
cells. 

The polynucleotides may be joined to a vector containing a selectable marker 
for propagation in a host. Generally, a plasmid vector is introduced in a precipitate, 
such as a calcium phosphate precipitate, or in a complex with a charged lipid. If the 
vector is a virus, it may be packaged in vitro using an appropriate packaging cell line 
and then transduced into host cells. 

The polynucleotide insert should be operatively linked to an appropriate 
promoter, such as the phage lambda PL promoter, the E. coli lac, trp, phoA and tac 
promoters, the SV40 early and late promoters and promoters of retroviral LTRs, to ' 
name a few. Other suitable promoters will be known to the skilled artisan. The 
expression constructs will further contain sites for transcription initiation, termination, 
and, in the transcribed region, a ribosome binding site for translation. The coding 
portion of the transcripts expressed by the constructs will preferably include a 
translation initiating codon at the beginning and a termination codon (DA A, UGA or 
UAG) appropriately positioned at the end of the polypeptide to be translated. 

As ir.dicatsd, the expression vectors will preferably include at least one 
selectable marker. Such markers include dihydrofolatc reductase, G41 8 or neomycin 
resistance for eukaryotic cell culture and tetracycline, kanamycin or ampicillin 
resistance genes for culturing in E. coli and other bacteria. Representative examples 
of appropriate hosts include, but are not limited to, bacterial cells, such as E. coli, 
Streptomyces and Salmonella typhimurium cells; fungal cells, such as yeast cells; 
insect cells such as Drosophila S2 and Spodoptera Sf9 cells; animal cells such as 
CHO, COS, 293, and Bowes melanoma cells; and plant cells. Appropriate culture 
mediums and conditions for the above -described host cells are known in the art. 

Among vectors preferred for use in bacteria include pQE70, pQE60 and pQE- 
9, available from QIAGEN, Inc.; pBluescript vectors, Phagescript vectors, pNH8A, 
pNHl6a, pNHlSA, pNM46A, available from Stratagene Cloning Systems. Lie; and 
ptrc99a, pKK223-3, pKK233-3, pDR540, pRITS available from Pharmacia Biotech, 
Inc. Among preferred eukaryotic vectors are pWLNEO. pSV2CAT, pOG44, pXTl 
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and pSG available from Straugcnc; and pSVK3, pBPV, pMSG and pSVL available 
from Pharmacia. Other suitable vectors wiJl be readily apparent to the skilled artisan. 

Introduction of the construct into ihe host cell can be effected by calcium 
phosphate transfection, DEAE-dextran mediated transfection, cationic lipid-mediated 
transfection, electroporaiion. transduction, infection, or other methods. Such methods 
arc described in many standard laboratory manuals, such as Davis et al., Basic 
Methods In Molecular Biology (1986). It is specifically contemplated that the 
polypeptides of the present invention may in fact be expressed by a host cell lacking a 
recombinant vector. 

A polypeptide of this invention can be recovered and purified from 
recombinant cell cultures by well-known methods including ammonium sulfate or 
ethanol precipitation, acid extraction, anion or cation exchange chromatography, 
phosphocellulose chromatography, hydrophobic interaction chromatography, affinity 
chromatography, hydroxylapatite chromatography and lectin chromatography. Most 
preferably, high performance liquid chromatography ("HPLC") is employed for 
purification. 

Polypeptides of the present invention, and preferably the secreted form, can 
also be recovered from: products purified from natural sources, including bodily 
fluids, tissues and cells, whether directly isolated or cultured; products of chemical 
synthetic procedures; and products produced by recombinant techniques from a 
prokaryotic or eukaryotic host, including, for example, bacterial, yeast, higher plant, 
insect, and mammalian cells. Depending upon the host employed in a recombinant 
production procedure, the polypeptides of the present invention may be glycosylated 
or may be non-glycosy!ated. In addition, polypeptides of the invention may also 
include an initial modified methionine residue, in some cases as a result of host- 
mediated processes. Thus, it is well known in the art that the N-terminal methionine 
encoded by the translation initiation codon generally is removed with high efficiency 
from any protein after translation in all eukaryotic cells. While the N-tcrminal 
methionine on most proteins also is efficiently removed in most prokaryotcs, for some 
proteins, this prokaryotic removal process is inefficient depending on the nature of 
the amino acid to which the N-terminal methionine is covalently linked. 
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In addition 10 encompassing host cells containing the vector constructs 
discussed herein, the invention also encompasses primary, secondary, and 
immortalized host cells of vertebrate origin, particularly mammalian origin, that have 
been engineered to delete or replace endogenous genetic material (e.g., coding 
sequence), and/or to include genetic material (e.g., heterologous polynucleotide 
sequences) that is operably associated with the polynucleotides of the invention, and 
which activates, alters, and/or amplifies endogenous polynucleotides. For example, 
techniques known in the art may be used to operably associate heterologous control 
regions (e.g., promoter and/or enhancer) and endogenous polynucleotide sequences 
via homologous recombination (see, e.g., U.S. Patent No. 5,641,670, issued June .24, 
1997: International Publication No. WO 96/29411, published September 26, 1996; 
International Publication No. WO 94/12650, published August 4, 1994; Koiler et ah, 
Proc. Natl. Acad. ScL USA 86:8932-8935 (1989); and Zijlstra et al. ( Nature 342:435- 
438 (1989), the disclosures of each of which are incorporated by reference in their 
entireties). 

Uses *>£ Polymu^eotides 

Each of the polynucleotides identified herein can be used in numerous ways as 
reagents. The following description should be considered exemplary and utilizes 
known techniques. 

The polynucleotides of the present invention are useful for chromosome 
identification. There exists an ongoing need to identify new chromosome markers, 
since few chromosome marking reagents, based on actual sequence data (repeat 
polymorphisms), are presently available. Each polynucleotide of the present 
invention can be used as a chromosome marker. 

Briefly, sequences can be mapped to chromosomes by preparing PCR primers 
(preferably 15-25 bp) from the sequences shown in SEQ ID NO:X. Primers can be 
selected using computer analysis so that primers do not span more than one predicted 
exon in the genomic DNA. These primers arc then used for PCR screening of 
somatic cell hybrids containing individual human chromosomes. Only those hybrids 
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containing the human gene corresponding to the SEQ ID NO:X will yield an 
amplified fragment. 

Similarly, somatic hybrids provide a rapid method of PCR mapping the 
polynucleotides to particular chromosomes. Three or more clones can be assigned per 
day using a single thermal cycler. Moreover, sublocalization of the polynucleotides 
can be achieved with panels of specific chromosome fragments. Other gene mapping 
strategies that can be used include in situ hybridization, prescreening with labeled 
flow-sorted chromosomes, and preselection by hybridization to construct 
chromosome specific -cDNA libraries. 

Precise chromosomal location of the polynucleotides can also be achieved 
using fluorescence in situ hybridization (FISH) of a metaphase chromosomal spread 
This technique uses polynucleotides as short as 500 or 600 bases; however, 
polynucleotides 2,000-4,000 bp are preferred. For a review of this technique, see 
Verma et al., "Human Chromosomes: a Manual of Basic Techniques," Pergamon 
Press. New York (1988). 

For chromosome mapping, the polynucleotides can be used individually (to 
mark a single chromosome or a single site on that chromosome) or in panels (for 
marking nu'tiple sites and/or multiple chromosomes). Preferred polynucleotides 
correspond to the noncoding regions of the cDNAs because the coding sequences are 
more likely conserved within gene families, thus increasing the chance of cross 
hybridization during chromosomal mapping. 

Once a polynucleotide has been mapped to a precise chromosomal location, 
the physical position of the polynucleotide can be used in linkage analysis. Linkage 
analysis establishes coinhcritance between a chromosomal location and presentation 
of a particular disease. (Disease mapping data are found, for example, in V. 
McKusick, Mendelian Inheritance in Man (available on line through Johns Hopkins 
University Welch Medical Library) .) Assuming 1 megabase mapping resolution and 
one gene per 20 kb, a cDNA precisely localized to a chromosomal region associated 
with the disease could be one of 50-500 potential causative genes. 

Thus, once coinhcritance is established, differences in the polynucleotide and 
the corresponding gene between affected and unaffected individuals can be examined. 
First, visible structural alterations in the chromosomes, such as deletions or 
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translocations, are examined in chromosome spreads or by PCR. If no structural 
alterations exist, the presence of point mutations are ascertained. Mutations observed 
in some or all affected individuals, but not in normal individuals, indicates that the 
mutation may cause the disease. However, complete sequencing of the polypeptide 
and the corresponding gene from several normal individuals is required to distinguish 
the mutation from a polymorphism. If a new polymorphism is identified, this 
polymorphic polypeptide can be used for further linkage analysis. 

Furthermore, increased or decreased expression of the gene in affected 
individuals as compared to unaffected individuals can be assessed using 
polynucleotides of the present invention. Any of these alterations (altered expression,* 
chromosomal rearrangement, or mutation) can be used as a diagnostic or prognostic 
marker. 

In addition to the foregoing, a polynucleotide can he used to control gene 
expression through triple helix formation or antisense DNA or RNA. Both methods 
rely on binding of the polynucleotide to DNA or RNA. For these techniques, 
preferred polynucleotides are usually 20 to 40 bases in length and complementary to 
either the region of the gene involved in transcription (triple helix - see Lee et al., 
N»cl. Acids Res. 6:3073 (1979); Cooney et al.. Science 241:456 (1988); and Dervan 
et aL f Science 25 1 : 1 360 ( 1 99 1 )) or to the mRNA itself (antisense - Okano. J. 
Ncurochem. 56:560 (1991); Oiigodeoxy-nucleotides as Antisense Inhibitors of Gene 
Expression, CRC Press, Boca Raton. FL (1988).) Triple helix formation optimally 
results in a shut-off of RNA transcription from DNA, while antisense RNA 
hybridization blocks translation of an mRNA molecule into polypeptide. Both 
techniques are effective in model systems, and the information disclosed herein can 
he used to design antisense or triple helix polynucleotides in an effort to treat disease. 

Polynucleotides of the present invention are also useful in gene therapy. One 
goal of gene therapy is to insert a normal gene into an organism having a defective 
gene, in an effort to correct the genetic defect. The polynucleotides disclosed in the 
present invention offer a means of targeting such genetic defects in a highly accurate 
manner. Another goal is to insert a new gene that was not present in the host genome, 
thereby producing a new trait in the host cell. 
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The polynucleotides are also useful for identifying individuals from minute 
biological samples. The United States military, for example, is considering the use of 
restriction fragment length polymorphism (RFLP) for identification of its personnel. 
In this technique, an individuals genomic DNA is digested with one or more 
restriction enzymes, and probed on a Southern blot to yield unique bands for 
identifying personnel. This method does not suffer from the current limitations of 
"Dog Tags" which can be lost, switched, or stolen, making positive identification 
difficult. The polynucleotides of the present invention can be used as additional DNA 
markers for RFLP. 

The polynucleotides of ihe present invention can also be used as an alternative 
to RFLP, by determining the actual base-by-base DNA sequence of selected portions 
of an individual's genome. These sequences can be used to prepare PCR primers for 
amplifying and isolating such selected DNA, which can then be sequenced. Using 
this technique, individuals can be identified because each individual will have a 
unique set of DNA sequences. Once an unique ID database is established for an 
individual, positive identification of that individual, living or dead, can be made from 
extremely small tissue samples. 

Fcrcr.sic biology also benefits from using DNA-based identification 
techniques as disclosed herein. DNA sequences taken from very small biulogical 
samples such as tissues, e.g., hair or skin, or body fluids, e.g., blood, saliva, semen, 
etc., can be amplified using PCR. In one prior art technique, gene sequences 
amplified from polymorphic loci, such as DQa class II HLA gene, are used in forensic 
biology to identify individuals. (Erlich, R. PCR Technology, Freeman and Co. 
(1992).) Once these specific polymorphic loci arc amplified, they are digested with 
one or more restriction enzymes, yielding an identifying set of bands on a Southern 
blot probed with DNA corresponding to the DQa class II HLA gene. Similarly, 
polynucleotides of the present invention can be used as polymorphic markers for 
forensic purposes. 

There is also a need for reagents capable of identifying the source of a 
particular tissue. Such need arises, for example, in forensics when presented with 
tissue of unknown origin. Appropriate reagents can comprise, for example, DNA 
probes or primers specific to particular tissue prepared from the sequences of the 
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present invention. Panels of such reagents can identify tissue by species and/or by 
organ type. In a similar fashion, these reagents can be used to screen tissue cultures 
for contamination. 

In the very least, the polynucleotides of the present invention can be used as 
molecular weight markers on Southern gels, as diagnostic probes for the presence of a 
specific mRNA in a particular cell type, as a probe to "subtract-oui" known sequences 
in the process of discovering novel polynucleotides, for selecting and making 
oligomers for attachment to a "gene chip" or other support, to raise ami-DNA 
antibodies using DNA immunization techniques, and as an antigen to elicit an 
immune response. 

Uses of the Polypeptides 

Each of the polypeptides identified herein can be used in numerous ways. The 
following description should be considered exemplary and utilizes known techniques. 

A polypeptide of the present invention can be used to assay protein levels in a 
biological sample using antibody- based techniques. For example, protein expression 
in tissues can be studied with classical immunohistological methods. (Jalkanen, M., 
et a!., J. Cell. Biol. 101:976-985 (1985); Jalkanen, M, et al., J. Cell . Biol 105:3087- 
3096 (1987).) Other antibody-based methods useful for detecting protein gene 
expression include immunoassays, such as the enzyme linked immunosorbent assay 
(ELISA) and the radioimmunoassay (RIA). Suitable antibody assay labels are known 
in the art and include enzyme labels, such as, glucose oxidase, and radioisotopes, such 
as iodine (1251, 1211), carbon (14C), sulfur (35S), tritium (3H), indium (112In), and 
technetium (99mTc), and fluorescent labels, such as fluorescein and rhodamine, and 
biotin. 

In addition to assaying secreted protein levels in a biological sample, proteins 
can also be detected in vivo by imaging. Antibody labels or markers for in vivo 
imaging of protein include those detectable by X-radiography. NMR or ESR. For X- 
radiography. suitable labels include radioisotopes such as barium or cesium, which 
emit detectable radiation but arc not overtly harmful to the subject. Suitable markers 
for NMR and ESR include those with a detectable characteristic spin, such as 
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deuterium, which may be incorporated into the antibody by labeling of nutrients for 
the relevant hybridoma. 

A protein-specific antibody or antibody fragment which has been labeled with 
an appropriate detectable imaging moiety, such as a radioisotope (for example, 13 II. 
1 12In, 99mTc), a radio-opaque substance, or a material detectable by nuclear 
magnetic resonance, is introduced (for example, parenterally, subcutaneously, or 
intraperitoneaily) into the mammal. It will be understood in the art that the size of the 
subject and the imaging system used will determine the quantity of imaging moiety 
needed to produce diagnostic images. In the case of a radioisotope moiety, for a 
human subject, the quantity of radioactivity injected will normally range from about 5 " 
to 20 millicurics of 99mTc. The labeled antibody or antibody fragment will then 
preferentially accumulate at the location of cells which contain the specific protein. 
In vivo tumor imaging is described in S.W. Burchiel et ah, "Immunopharrnacokinetics 
of Radiolabeled Antibodies and Their Fragments." (Chapter 13 in Tumor Imaging: 
The Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., 
Massun Publishing Inc. (1982).) 

Thus, the invention provides a diagnostic method of a disorder, which 
involves (a) assaying the expression of a polypeptide of the present invention in cells 
or body fluid of an individual; (b) comparing the level of gene expression with a 
standard gene expression level, whereby an increase or decrease in the assayed 
polypeptide gene expression level compared to the standard expression level is 
indicative of a disorder. 

Moreover, polypeptides of the present invention can be used to treat disease. 
For example, patients can be administered a polypeptide of the present invention in an 
effort to replace absent or decreased levels of the polypeptide (e.g., insulin), to 
supplement absent or decreased levels of a different polypeptide (e.g., hemoglobin S 
for hemoglobin B), to inhibit the activity of a polypeptide (e.g., an oncogene), to 
activate the activity of a polypeptide (e.g., by binding to a receptor), to reduce the 
activity of a membrane bound receptor by competing with it for free ligand (e.g., 
soluble TNF receptors used in reducing inflammation), or to bring about a desired 
response (e.g., blood vessel growth). 
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Similarly, antibodies directed to a polypeptide of the present invention can 
also be used to treat disease. For example, administration of an antibody directed to a 
polypeptide of the present invention can bind and reduce overproduction of the 
polypeptide. Similarly, administration of an antibody can activate the polypeptide, 
such as by binding to a polypeptide bound to a membrane (receptor). 

At the very least, the polypeptides of the present invention can be used as 
molecular weight markers on SDS-PAGE gels or on molecular sieve gel filtration 
columns using methods well known to those of skill in the art. Polypeptides can also 
be used to raise antibodies, which in turn are used to measure protein expression from 
a recombinant cell, as a way of assessing transformation of the host cell. Moreover, * 
the polypeptides of the present invention can be used to test the following biological 
activities. 

Biological Activities 

The polynucleotides and polypeptides of the present invention can be used in 
assays to test for one or more biological activities. If these polynucleotides and 
polypeptides do exhibit activity in a particular assay, it is likely that these molecules 
may be involved in the diseases associated with the biological activity. Thus, the 
polynucleotides and polypeptides could be used to treat the associated disease. 

Immune Activity 

A polypeptide or polynucleotide of the present invention may be useful in 
treating deficiencies or disorders of the immune system, by activating or inhibiting the 
proliferation, differentiation, or mobilization (chemotaxis) of immune cells. Immune 
cells develop through a process called hematopoiesis, producing myeloid (platelets, 
red blood cells, neutrophils, and macrophages) and lymphoid (B and T lymphocytes) 
cells from pluripoient stem cells. The etiology of these immune deficiencies or 
disorders may be genetic, somatic, such as cancer or some autoimmune disorders, 
acquired (e.g., by chemotherapy or toxins), or infectious. Moreover, a polynucleotide 
or polypeptide of the present invention can be used as a marker or detector of a 
particular immune system disease or disorder. 
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A polynucleotide or polypeptide of the present invention may be useful in 
treating or detecting deficiencies or disorders of hematopoietic cells. A 
polypeptide or polynucleotide of the present invention could be used to increase 
differentiation and proliferation of hematopoietic cells, including the pluripotent stem 
cells, in an effort to treat those disorders associated with a decrease in certain (or 
many) types hematopoietic cells. Examples of immunologic deficiency syndromes 
include, but are not limited to: blood protein disorders (e.g. agammaglobulinemia, 
dysganuiiaglobulinemia), ataxia telangiectasia, common variable immunodeficiency, 
Digcorgc Syndrome, HIV infection, HTLV-BLV infection, leukocyte adhesion 
deficiency syndrome, lymphopenia, phagocyte bactericidal dysfunction, severe 
combined immunodeficiency (SClDs), Wiskott-Aldrich Disorder, anemia, 
thrombocytopenia, or hemoglobinuria. 

Moreover, a polypeptide or polynucleotide of the present invention could also 
be used to modulate hemostatic (the stopping of bleeding) or thrombolytic activity 
(clot formation). For example, by increasing hemostatic or thrombolytic activity, a 
polynucleotide or polypeptide of the present invention could be used to treat blood 
coagulation disorders (e.g.. afibrinogenemia, factor deficiencies), blood platelet 
disorders (e.g. thrombocytopenia), or wounds resulting from trauma, surgery, or other 
causes. Alternatively, a polynucleotide or polypeptide of the present invention that 
can decrease hemostatic or thrombolytic activity could be used to inhibit or dissolve 
clotting. These molecules could be important in the treatment of heart attacks 
(infarction), strokes, or scarring. 

A polynucleotide or polypeptide of the present invention may also be useful in 
treating or detecting autoimmune disorders. Many autoimmune disorders result from 
inappropriate recognition of self as foreign material by immune cells. This 
inappropriate recognition results in an immune response leading to the destruction of 
the host tissue, Therefore, the administration of a polypeptide or polynucleotide of the 
present invention that inhibits an immune response, particularly the proliferation, 
differentiation, or chemotaxis of T-cells, may be an effective therapy in preventing 
autoimmune disorders. 

Examples of autoimmune disorders that can be treated or detected by the 
present invention include, but are not limited to: Addison's Disease, hemolytic 
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anemia, antiphospholipid syndrome, rheumatoid arthritis, dermatitis, allergic 
encephalomyelitis, glomerulonephritis, Goodpasture's Syndrome, Graves* Disease. 
Multiple Sclerosis, Myasthenia Gravis, Neuritis, Ophthalmia, Bullous Pemphigoid, 
Pemphigus, Polyendocrinopathies, Purpura, Reiter's Disease, Stiff-Man Syndrome, 
Autoimmune Thyroiditis, Systemic Lupus Erythematosus, Autoimmune Pulmonary 
Inflammation, Guillain-Barre Syndrome, insulin dependent diabetes mellitis, and 
autoimmune inflammatory eye disease. 

Similarly, allergic reactions and conditions, such as asthma (particularly 
allergic asthma) or other respiratory problems, may also he treated by a polypeptide 
or polynucleotide of the present invention. Moreover, these molecules can be used to 
treat anaphylaxis, hypersensitivity to an antigenic molecule, or blood group 
incompatibility. 

A polynucleotide or polypeptide of the present invention may also be used to 
treat and/or prevent organ rejection or graft- versus-host disease (GVHD). Organ 
rejection occurs by host immune ceil destruction of the transplanted tissue through an 
immune response. Similarly, an immune response is also involved in GVHD, but, in 
this case, the foreign transplanted immune cells destroy the host tissues. The 
administration of a polypeptide or polynucleotide of the present invention that inhibits 
an immune response, particularly the proliferation, differentiation, or chemoiaxis of 
T-ccIls, may be an effective therapy in preventing organ rejection or GVHD. 

Similarly, a polypeptide or polynucleotide of the present invention may also 
be used to modulate inflammation. For example, the polypeptide or polynucleotide 
may inhibit the proliferation and differentiation of cells involved in an inflammatory 
response. These molecules can be used to treat inflammatory conditions, both chronic 
and acute conditions, including inflammation associated with infection (e.g., septic 
shock, sepsis, or systemic inflammatory response syndrome (SIRS)), ischernia- 
reperfusion injury, endotoxin lethality, arthritis, complement-mediated hyperacute 
rejection, nephritis, cytokine or chemokine induced lung injury, inflammatory bowel 
disease, Crohn's disease, or resulting from over production of cytokines (e.g., TNF or 
IL-1.) 

Hvperproliferative Disorders 
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A polypeptide or polynucleotide can be used to treat or detect . 
hyperproliferative disorders, including neoplasms. A polypeptide nr polynucleotide 
of the present invention may inhibit the proliferation of the disorder through direct or 
indirect interactions. Alternatively, a polypeptide or polynucleotide of the present 
invention may proliferate other cells which can inhibit the hyperproliferative disorder. 

For example, by increasing an immune response, particularly increasing 
antigenic qualities of the hyperproliferative disorder or by proliferating, 
differentiating, or mobilizing T-cells, hyperproliferative disorders can be treated. 
This immune response may be increased by either enhancing an existing immune 
response, or by initiating a new immune response. Alternatively, decreasing an 
immune response may also be a method of treating hyperproliferative disorders, such 
as a chemotherapeutic agent. 

Examples of hyperproliferative disorders that can be treated or detected by a 
polynucleotide or polypeptide of the present invention include, but are not limited to 
neoplasms located in the: abdomen, bone, breast, digestive system, liver, pancreas, 
peritoneum, endocrine glands (adrenal, parathyroid, pituitary, testicles, ovary, thymus, 
thyroid), eye, head and neck, nervous (central and peripheral), lymphatic system, 
pelvic, skin, soft tissue, spleen, thoracic, and urogenital. 

Similarly, other hyperproliferative disorders can also be treated ur detected by 
a polynucleotide or polypeptide of the present invention. Examples of such 
hyperproliferative disorders include, but are not limited to: 

hypergammaglobulinemia, lymphoproliferative disorders, paraproteinemias, purpura, 
sarcoidosis, Sezary Syndrome, Waldenstrom s Macroglobulinemiu, Gaucher's 
Disease, histiocytosis, and any other hyperproliferative disease, besides neoplasia, 
located in an organ system listed above. 

Infectious Piy^ 

A polypeptide or polynucleotide of the present invention can be used to treat 
or detect infectious agents. For example, by increasing the immune response, 
particularly increasing the proliferation and differentiation of B and/ur T cells, 
infectious diseases may be treated. The immune response may be increased by either 
enhancing an existing immune response, or by initiating a new immune response. 
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Alternatively, the polypeptide or polynucleotide of the present invention may also 
directly inhibit the infectious agent, without necessarily eliciting an immune response. 

Viruses are one example of an infectious agent that can cause disease or 
symptoms that can be treated or detected by a polynucleotide or polypeptide of the 
present invention. Examples of viruses, include, but are not limited to the following 
DNA and RNA viral families: Arbovirus, Adenoviridae, Arenaviridae, Arteri virus, 
Birnaviridae, Bunyaviridac, Caliciviridae, Circoviridae, Coronaviridae, Flaviviridae, 
Hepadnaviridac (Hepatitis), Herpes viridae (such as, Cytomegalovirus, Herpes 
Simplex, Herpes Zoster), xMononegavirus (e.g., Paramyxoviridae. Morbilli virus.. 
Rhabdoviridae). Orthomyxoviridae (e.g., Influenza), Papovaviridae, Parvoviridae, 
Picornaviridae, Poxviridae (such as Smallpox or Vaccinia), Reoviridae (e.g., 
Rotavirus), Rctroviridae (HTLV-I, HTLV-1I, Lentivirus), and Togaviridae (e.g., 
Rubi virus). Viruses falling within these families can cause a variety of diseases or 
symptoms, including, but not limited to: arthritis, bronchiollitis, encephalitis, eye 
infections (e.g., conjunctivitis, keratitis), chronic fatigue syndrome, hepatitis (A, B, C ( 
E, Chronic Active, Delta), meningitis, opportunistic infections (e.g., AIDS), 
pneumonia, Burkitt's Lymphoma, chickenpox , hemorrhagic fever. Measles, Mumps, 
Parainfluenza. Rabies, the common cold. Polio, leukemia, Rubella, sexually 
transmitted diseases, skin diseases (e.g., Kaposi's, warts), and viremia. A polypeptide 
or polynucleotide of the present invention can be used to treat or detect any of these 
symptoms or diseases. 

Similarly, bacterial or fungal agents that can cause disease or symptoms and 
that can be treated or detected by a polynucleotide or polypeptide of the present 
invention include, but not limited to. the following Gram-Negative and Gram-positive 
bacterial families and fungi: Actinomycetales (e.g., Corynebacterium, 
Mycobacterium, Norcardia), Aspergillosis, Baciilaceac (e.g., Anthrax, Clostridium), 
Bacteroidaceae, Blastomycosis, Bordetella, Borrelia, Brucellosis, Candidiasis, 
Campylobacter, Coccidioidomycosis. Cryptococcosis. Dermatocycoses, 
Enierobacteriaceae (Klebsiella. Salmonella, Serratia. Yersinia), Erysipelothrix, 
Helicobacter, Legionellosis, Leptospirosis, Listeria, Mycoplasmatales, Neisseriaccae 
(e.g., Acinetobacter, Gonorrhea, MenigococcaJ), Pasteurellacea Infections (e.g., 
Actinobacillus, Heamophilus. Pasteurella). Pseudomonas, Rickettsiaceae, 
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Chlamydiaceae, Syphilis, and Staphylococci. These bacterial or fungal families can 
cause the following diseases or symptoms, including, but not limited to: bacteremia, 
endocarditis, eye infections (conjunctivitis, tuberculosis, uveitis), gingivitis, 
opportunistic infections (e.g., AIDS related infections), paronychia, prosthesis-related 
infections, Reiter's Disease, respiratory tract infections, such as Whooping Cough or 
Empyema, sepsis, Lyme Disease, Cat-Scratch Disease, Dysentery'. Paratyphoid Fever, 
food poisoning, Typhoid, pneumonia, Gonorrhea, meningitis. Chlamydia, Syphilis, 
Diphtheria, Leprosy, Paratuberculosis, Tuberculosis, Lupus, Botulism, gangrene, 
tetanus, impetigo, Rheumatic Fever, Scarlet Fever, sexually transmitted diseases, -skin 
diseases (e.g., cellulitis, dermatocycoses), toxemia, urinary tract infections, wound ■ 
infections. A polypeptide or polynucleotide of the present invention can be used to 
treat or detect any of these symptoms or diseases. 

Moreover, parasitic agents causing disease or symptoms that can be treated or 
detected by a polynucleotide or polypeptide of the present invention include, but not 
limited to, the following families: Amebiasis, Babesiosis, Coccidiosis, 
Cryptosporidiosis, Diemamoebiasis, Dourine, Ectoparasitic. Giardiasis, 
Helminthiasis, Leishmaniasis, Theileriasis, Toxoplasmosis, Trypanosomiasis, and 
Trichomonas. These parasites can cause a variety of diseases or symptoms, including, 
but not limited to: Scabies, Trombiculiasis, eye infections, intestinal disease (e.g., 
dysentery, giardiasis), liver disease, lung disease, opportunistic infections (e.g.. AIDS 
related), Malaria, pregnancy complications, and toxoplasmosis. A polypeptide or 
polynucleotide of the present invention can be used to treat or detect any of these 
symptoms or diseases. 

Preferably, treatment using a polypeptide or polynucleotide of the present 
invention could cither be by administering an effective amount of a polypeptide to the 
patient, or by removing cells from the patient, supplying the cells with a 
polynucleotide of the present invention, and returning the engineered cells to the 
patient (ex vivo therapy). Moreover, the polypeptide or polynucleotide of the present 
invention can be used as an antigen in a vaccine to raise an immune response against 
infectious disease. 



Regeneration 
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A polynucleotide or polypeptide of the present invention can be used to 
differentiate, proliferate, and attract cells, leading to the regeneration of tissues. (See, 
Science 276:59-87 ( 1997).) The regeneration of tissues could be used to repair, 
replace, or protect tissue damaged by congenital defects, trauma (wounds, bums, 
incisions, or ulcers), age, disease (e.g. osteoporosis, osteocarthritis, periodontal 
disease, liver failure), surgery, including cosmetic plastic surgery, fibrosis, 
reperfusion injury, or systemic cytokine damage. 

Tissues that could be regenerated using the present invention include organs 
(e.g., pancreas, liver, intestine, kidney, skin, endothelium), muscle (smooth, skeletal 
or cardiac), vasculature (including vascular and lymphatics), nervous, hematopoietic, - 
and skeletal (bone, cartilage, tendon, and ligament) tissue. Preferably, regeneration 
occurs without or decreased scarring. Regeneration also may include angiogenesis. 

Moreover, a polynucleotide or polypeptide of the present invention may 
increase regeneration of tissues difficult to heal. For example, increased 
tendon/ligament regeneration would quicken recovery time after damage. A 
polynucleotide or polypeptide of the present invention could also be used 
prophylactically in an effort to avoid damage. Specific diseases that could be treated 
include of tendinitis, carpal tunnel syndrome, and other tendon or ligament defects. A 
further example of tissue regeneration of non-healing wounds includes pressure 
ulcers, ulcers associated with vascular insufficiency, surgical, and traumatic wounds. 

Similarly, nerve and brain tissue could also be regenerated by using a 
polynucleotide or polypeptide of the present invention to proliferate and differentiate 
nerve cells. Diseases that could be treated using this method include central and 
peripheral nervous system diseases, neuropathies, or mechanical and traumatic 
disorders (e.g.. spinal cord disorders, head trauma, cerebrovascular disease, and 
stoke). Specifically, diseases associated with peripheral nerve injuries, peripheral 
neuropathy (e.g., resulting from chemotherapy or other medical therapies), localized 
neuropathies, and central nervous system diseases (e.g., Alzheimer's disease, 
Parkinson's disease, Huntington's disease, amyotrophic lateral sclerosis, and Shy- 
Drager syndrome), could all be treated using the polynucleotide or polypeptide of the 
present invention. 
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A polynucleotide or polypeptide of the present invention may have 
chemotaxis activity. A chemotaxic molecule attracts or mobilizes cells (e.g., 
monocytes, fibroblasts, neutrophils, T-cells, mast cells, cosinophUs. epithelial and/or 
endothelial cells) to a particular site in the body, such as inflammauon, infection, or 
site of hypcrproiiferation. The mobilized cells can then fight off and/or heal the 
particular trauma or abnormality. 

A polynucleotide or polypeptide of the present invention may increase 
chemotaxic activity of particular cells. These chemotactic molecules .can then be used 
to treat inflammation, infection, hyperproliferativc disorders, or any immune system 
disorder by increasing the number of cells targeted to a particular location in the body. 
For example, chemotaxic molecules can be used to treat wounds and other trauma to 
tissues by attracting immune cells to the injured location; Chemotactic molecules of 
the present invention can also attract fibroblasts, which can be used to treat wounds. 

It is also contemplated that a polynucleotide or polypeptide of the present 
invention may inhibit chemotactic activity. These molecules could also be used to 
treat disorders. Thus, a polynucleotide or polypeptide of the present invention could 
be used as an inhibitor of chemotaxis. 

Binding Activity 

A polypeptide of the present invention may be used to screen for molecules 
that bind to the polypeptide or for molecules to which the polypeptide binds. The 
binding of the polypeptide and the molecule may activate (agonist), increase, inhibit 
(antagonist), or decrease activity of the polypeptide or the molecule bound. Examples 
of such molecules include antibodies, oligonucleotides, proteins (e.g.. receptors),or 
small molecules. 

Preferably, the molecule is closely related to the natural ligand of the 
polypeptide, e.g.. a fragment of the ligand, or u natural substrate, a ligand, a structural 
or functional mimetic. (See, Coligan et al.. Current Protocols in Immunology 
l(2):Chapter 5 (1991).) Similarly, the molecule can be closely related to the natural 
receptor to which the polypeptide binds, or at least, a fragment of the receptor capable 
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of being bound by the polypeptide (e.g., active site). In either case, the molecule can 
be rationally designed using known techniques. 

Preferably, the screening for these molecules involves producing appropriate 
cells which express the polypeptide, either as a secreted protein or on the cell 
membrane, ^referred cells include cells from mammals, yeast, Drosophila, or £. coli. 
Cells expressing the polypeptide (or cell membrane containing the expressed 
polypeptide) are then preferably contacted with a test compound potentially 
containing the molecule to ohserve binding, stimulation, or inhibition of activity of 
either the polypeptide or the molecule. 

The assay may simply test binding of a candidate compound to the 
polypeptide, wherein binding is detected by a label, or in an assay involving 
competition with a labeled competitor. Further, the assay may test whether the 
candidate compound results in a signal generated by binding to the polypeptide. 

Alternatively, the assay can be carried out using cell-free preparations, 
poiypeptide/molecule affixed to a solid support, chemical libraries, or natural product 
mixtures. The assay may also simply comprise the steps of mixing a candidate 
compound with a solution containing a polypeptide, measuring poiypeptide/molecule 
activity or binding, and comparing the poiypeptide/molecule accivity or binding to a 
standard. 

Preferably, an ELISA assay can measure polypeptide level or activity in a 
sample (e.g., biological sample) using a monoclonal or polyclonal antibody. The 
antibody can measure polypeptide level or activity by either binding, direcdy or 
indirectly, to the polypeptide or by competing with the polypeptide for a substrate. 

All of these above assays can be used as diagnostic or prognostic markers. 
The molecules discovered using these assays can be used to treat disease or to bring 
about a particular result in a patient (e.g., blood vessel growth) by activating or 
inhibiting the poiypeptide/molecule. Moreover, the assays can discover agents which 
may inhibit or enhance the production of the polypeptide from suitably manipulated 
cells or tissues. 

Therefore, the invention includes a method of identifying compounds which 
bind to a polypeptide of the invention comprising the steps of: (a) incubating a 
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candidate binding compound with a polypeptide of the invention; and (b) determining 
if binding has occurred. Moreover, the invention includes a method of identifying 
agonists/antagonists comprising the steps of: (a) incubating a candidate compound 
with a polypeptide of the invention, (b) assaying a biological activity , and (b) 
determining if a biological activity of the polypeptide has been altered. 

Other Activities 

A polypeptide or polynucleotide of the present invention may also increase or 
decrease the differentiation or proliferation of embryonic stem cells, besides, as 
discussed above, hematopoietic lineage. 

A polypeptide or polynucleotide of the present invention may also be used to 
modulate mammalian characteristics, such as body height, weight, hair color, eye 
color, skin, percentage of adipose tissue, pigmentation, size, and shape (e.g., cosmetic 
surgery). Similarly, a polypeptide or polynucleotide of the present invention may be 
used to modulate mammalian metabolism affecting catabolism, anabolism, 
processing, utilization, and storage of energy. 

A polypeptide or polynucleotide of the present invention may be used to 
change a mammal's mental state or physical state by influencing biorhythms. 
caricadic rhythms, depression (including depressive disorders), tendency for violence, 
tolerance for pain, reproductive capabilities (preferably by Activin or Inhibin-Iike 
activity), hormonal or endocrine levels, appetite, libido, memory, stress, or other 
cognitive qualities. 

A polypeptide or polynucleotide of the present invention may also be used as a 
food additive or preservative, such as to increase or decrease storage capabilities, fat 
content, lipid, protein, carbohydrate, vitamins, minerals, cofactors or other nutritional 
components. 

Qfter Preferred EmhoHimnnK 

Other preferred embodiments of the claimed invention include an isolated 
nucleic acid molecule comprising a nucleotide sequence which is at least 95% 
identical to a sequence of at least about 50 contiguous nucleotides in the nucleotide 
sequence of SEQ ID NO:X wherein X is any integer as defined in Table 1. 
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Also preferred is a nucleic acid molecule wherein said sequence of contiguous 
nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position of the 5* Nucleotide of 
the Clone Sequence and ending with the nucleotide at about the position of the 3* 
Nucleotide of the Clone Sequence as defined for SEQ ID NO:X in Table 1. 

Also preferred is a nucleic acid molecule wherein said sequence of contiguous 
nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position of the 5 1 Nucleotide of 
the Start Codon and ending with the nucleotide at about the position of the 3* 
Nucleotide of the Clone Sequence as defined for SEQ ID NO:X in Table 1. 

Similarly preferred is a nucleic acid molecule wherein said sequence of 
contiguous nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the 
range of positions beginning with the nucleotide at about the position of the 5' 
Nucleotide of the First Amino Acid of the Signal Peptide and ending with the 
nucleotide at about the position of the 3* Nucleotide of the Clone Sequence as defined 
for SEQ ID NO:X in Table 1 . 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequer.ee which is at least 95% identical to a sequence of at least about 150 
contiguous nucleotides in the nucleotide sequence of SEQ ID NO;X. 

Further preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least about 500 
contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X. 

A further preferred embodiment is a nucleic acid molecule comprising a 
nucleotide sequence which is at least 95% identical to the nucleotide sequence of SEQ 
ID NO:X beginning with the nucleotide at about the position of the 5' Nucleotide of 
the First Amino Acid of the Signal Peptide and ending with the nucleotide at about 
the position of the 3' Nucleotide of the Clone Sequence as defined for SEQ ID NO:X 
in Table 1. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to the complete 
nucleotide sequence of SEQ ID NO:X. 
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Also preferred is an isolated nucleic acid molecule which hybridizes under 
stringent hybridization conditions to a nucleic acid molecule, wherein said nucleic 
acid molecule which hybridizes does not hybridize under stringent hybridization 
conditions to a nucleic acid molecule having a nucleotide sequence consisting of only 
A residues or of only T residues. 

Also preferred is a composition of matter comprising a DNA molecule which 
comprises a human cDNA clone identified by a cDNA Clone Identifier in Tabic 1 , 
which DNA molecule is contained in the material deposited with the American Type 
Culture Collection and given the ATCC Deposit Number shown in Table 1 for said 
cDNA Clone Identifier. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least 50 contiguous 
nucleotides in the nucleotide sequence of a human cDNA clone identified by a cDNA 
Clone Identifier in Table 1, which DNA molecule is contained in the deposit given the 
ATCC Deposit Number shown in Table I. 

Also preferred is an isolated nucleic acid molecule, wherein said sequence of 
at least 50 contiguous nucleotides is included in the nucleotide sequence of the 
complete oper. reading frame sequence encoded by said human cDNA clone. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to sequence of at least 150 contiguous 
nucleotides in the nucleotide sequence encoded by said human cDNA clone. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to sequence of at 
least 500 contiguous nucleotides in the nucleotide sequence encoded by said human 
cDNA clone. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to the complete 
nucleotide sequence encoded by said human cDNA clone. 

A further preferred embodiment is a method for detecting in a biological 
sample a nucleic acid molecule comprising a nucleotide sequence which is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from the group consisting of: a nucleotide sequence of SEQ ED NO:X 
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wherein X is any integer as defined in Table 1 ; and a nucleotide sequence encoded by 
a human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1 ; which method comprises a step of comparing a nucleotide sequence of at least one 
nucleic acid molecule in said sample with a sequence selected from said group and 
detennining whether the sequence of said nucleic acid molecule in said sample is at 
least 95% identical to said selected sequence. 

AJso preferred is the above method wherein said step of comparing sequences 
comprises determining the extent of nucleic acid hybridization bei ween -nucleic acid 
molecules in said sample and a nucleic acid molecule comprising said sequence 
selected from said group. Similarly, also preferred is the above method wherein said 
step of comparing sequences is performed by comparing the nucleotide sequence 
determined from a nucleic acid molecule in said sample with said sequence selected 
from said group. The nucleic acid molecules can comprise DNA molecules or RNA 
molecules. 

A further preferred embodiment is a method for identifying the species, tissue 
or cell type of a biological sample which method comprises a step of detecting nucleic 
acid molecules in said sample, if any, comprising a nucleotide sequence that is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from the group consisting of: a nucleotide sequence of SEQ ID NO:X 
wherein X is any integer as defined in Table 1; and a nucleotide sequence encoded by 
a human cDNA clone identified by a cDN A Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1. 

The method for identifying the species, tissue or cell type of a biological 
sample can comprise a step of detecting nucleic acid molecules comprising a 
nucleotide sequence in a panel of at least two nucleotide sequences, wherein a( least 
one sequence in said panel is at least 95% identical to a sequence of at least 50 
contiguous nucleotides in a sequence selected from said group. 

Also preferred is a method for diagnosing in a subject a pathological condition 
associated with abnormal structure or expression of a gene encoding a secreted 
protein identified in Table 1, which method comprises a step of detecting in a 
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biological sample obtained from said subject nucleic acid molecules, if any, 
comprising a nucleotide sequence that is at least 95% identical to a sequence of at 
least 50 contiguous nucleotides in a sequence selected from the group consisting of: a 
nucleotide sequence of SEQ ID NO:X wherein X is any integer as defined in Table 1 ; 
and a nucleotide sequence encoded by a human cDNA clone identified by a cDNA 
Clone Identifier in Table 1 and contained in the deposit with the ATCC Deposit 
Number shown for said cDNA clone in Table 1. 

The method for diagnosing a pathological condition can comprise a step of 
detecting nucleic acid molecules comprising a nucleotide sequence in a panel of at 
least two nucleotide sequences, wherein at least one sequence in said panel is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from said group. 

Also preferred is a composition of matter comprising isolated nucleic acid 
molecules wherein the nucleotide sequences of said nucleic acid molecules comprise 
a panel of at least two nucleotide sequences, wherein at least one sequence in said 
panel is at least 95% identical to a sequence of at least 50 contiguous nucleotides in a 
sequence selected from the group consisting of: a nucleotide sequence of SEQ ID 
NOX v.'herein X is any integer as defined in Table 1; and a nucleotide sequence 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Tabic 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table I . The nucleic acid molecules can comprise DN A molecules or RNA 
molecules. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 90% identical to a sequence of at least about 10 contiguous amino acids in the 
amino acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table 1. 

Also preferred is a polypeptide, wherein said sequence of contiguous amino 
acids is included in the amino acid sequence of SEQ ID NO: Y in the range of 
positions beginning with the residue at about the position of the First Amino Acid of 
the Secreted Portion and ending with the residue at about the Last Amino Acid of the 
Open Reading Frame as set forth for SEQ ID NO:Y in Table 1. 
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Also preferred is an isolated polypeptide comprising an amino add sequence 
at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of SEQ ID NO:Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 95% identical to a sequence of at least about 100 contiguous amino 
acids in the amino acid sequence of SEQ ID NO: Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 95% identical to the complete amino acid sequence of SEQ ID 
NO:Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 90% identical to a sequence of at least about 10 contiguous amino 
acids in the complete amino acid sequence of a secreted protein encoded by a human 
cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained in the 
deposit with the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is a polypeptide wherein said sequence of contiguous amino 
acids is included in the amino acid sequence of a secreted portion of the secreted 
protein encoded by a human cDNA clone identified by a cDNA Clone Identifier in 
Tab!e 1 and contained in the deposit with the ATCC Deposit Number shown for said 
cDNA clone in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of the secreted portion of the protein encoded by a human cDNA 
clone identified by a cDNA Clone Identifier in Table 1 and contained in the deposit 
with the ATCC Deposit Number shown for said cDN A clone in Table 1 . 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 100 contiguous amino acids in 
the amino acid sequence of the secreted portion of the protein encoded by a human 
cDNA clone identified by a cDNA Clone Identifier in Table I and contained in the 
deposit with the ATCC Deposit Number shown for said cDNA clone in Tabic I . 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to the amino acid sequence of the secreted portion of the protein 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
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and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table 1 . 

Further preferred is an isolated antibody which binds specifically to a 
polypeptide comprising an amino acid sequence that is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the group 
consisting of: an amino acid sequence of SEQ ID NO:Y wherein Y is any integer as 
defined in Table 1 ; and a complete amino acid sequence of a protein encoded by a 
human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1. 

Further preferred is a method for detecting in a biological sample a 
polypeptide comprising an amino acid sequence which is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the group 
consisting of: an amino acid sequence of SEQ ID NO: Y wherein Y is any integer as 
defined in Tabic 1 ; and a complete amino acid sequence of a protein encoded by a 
human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1 ; which methoc comprises a step of comparing an amino acid sequence of at least 
one polypeptide molecule in said sample with a sequence selected from said group 
and determining whether the sequence of said polypeptide molecule in said sample is 
at least 90% identical to said sequence of at least 10 contiguous amino acids. 

Also preferred is the above method wherein said step of comparing an amino 
acid sequence of at least one polypeptide molecule in said sample with a sequence 
selected from said group comprises determining the extent of specific binding of 
polypeptides in said sample to an antibody which binds specifically to a polypeptide 
comprising an amino acid sequence that is at least 90% identical to a sequence of at 
least 10 contiguous amino acids in a sequence selected from the group consisting of: 
an amino acid sequence of SEQ ID NO: Y wherein Y is any integer as defined in 
Table 1 ; and a complete amino acid sequence of a protein encoded by a human cDNA 
clone identified by a cDNA Clune Identifier in Tabic 1 and contained in the deposit 
with the ATCC Deposit Number shown for said cDNA clone in Table 1. 
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Also preferred is the above method wherein said step of comparing sequences 
is performed by comparing the amino acid sequence determined from a polypeptide 
molecule in said sample with said sequence selected from said group. 

Also preferred is a method for identifying the species, tissue or cell type of a 
biological sample which method comprises a step of detecting polypeptide molecules 
in said sample, if any, comprising an amino acid sequence that is at least 90% 
identical to a sequence of at least 10 contiguous amino acids in a sequence selected 
from the group consisting of: an amino acid sequence of SEQ ID NO: Y wherein Y is 
any integer as defined in Table 1 : and a complete amino acid sequence of a.secreted 
protein encoded by a human cDNA clone identified by a cDNA Clone Identifier in - 
Table 1 and contained in the deposit with the ATCC Deposit Number shown for said 
cDNA clone in Table 1. 

Also preferred is the above method for identifying the species, tissue or cell 
type of a biological sample, which method comprises a step of detecting polypeptide 
molecules comprising an amino acid sequence in a panel of at least two amino acid 
sequences, wherein at least one sequence in said panel is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the above 
group. 

Also preferred is a method fur diagnosing in a subject a pathological condition 
associated with abnormal- structure or expression of a gene encoding a secreted 
protein identified in Table 1 , which method comprises a step of detecting in a 
biological sample obtained from said subject polypeptide molecules comprising an 
amino acid sequence in a panel of at least two amino acid sequences, wherein at least 
one sequence in said panel is at least 90% identical to a sequence of at least 10 
contiguous amino acids in a sequence selected from the group consisting of: an amino 
acid sequence of SEQ ID NO: Y wherein Y is any integer as defined in Table I ; and a 
complete amino acid sequence of a secreted protein encoded by a human cDNA clone 
identified by a cDNA Clone Identifier in Table 1 and contained in the deposit with the 
ATCC Deposit Number shown for said cDNA clone in Table 1. 

In any of these methods, the step of detecting said polypeptide molecules 
includes using an antibody. 
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Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a nucleotide sequence encoding a 
polypeptide wherein said polypeptide comprises an amino acid sequence that is al 
least 90% identical to a sequence of at least 10 contiguous amino acids in a sequence 
selected from the group consisting of: an amino acid sequence of SEQ ID NO:Y 
wherein Y is any integer as defined in Table 1 ; and a complete amino acid sequence 
of a secreted protein encoded by a human cDNA clone identified by a cDNA Clone 
Identifier in Table 1 and contained in the deposit with the ATCC Deposit Number 
shown for said cDN A clone in Table 1 . 

Also preferred is an isolated nucleic acid molecule, wherein said nucleotide- 
sequence encoding a polypeptide has been optimized for expression of said 
polypeptide in a prokaryotic host. 

Also preferred is an isolated nucleic acid molecule, wherein said polypeptide 
comprises an amino acid sequence selected from the group consisting of: an amino 
acid sequence of SEQ ID NO: Y wherein Y is any integer as defined in Table 1; and a 
complete amino acid sequence of a secreted protein encoded by a human cDN A clone 
identified by a cDNA Clone Identifier in Table 1 and contained in the deposit with the 
ATCC Deposit Number shown for said cDNA clone in Table 1. 

Further preferred is a method of making a recombinant vector comprising 
inserting any of the above isolated nucleic acid molecule into a vector. Also preferred 
is the recombinant vector produced by this method. Also preferred is a method of 
making a recombinant host cell comprising introducing the vector into a host cell, as 
well as the recombinant host cell produced by this method. 

Also preferred is a method of making an isolated polypeptide comprising 
culturing this recombinant host cell under conditions such that said polypeptide is 
expressed and recovering said polypeptide. Also preferred is this method of making 
an isolated polypeptide, wherein said recombinant host cell is a eukaryotic cell and 
said polypeptide is a secreted portion of a human secreted protein comprising an 
amino acid sequence selected from the group consisting of: an amino acid sequence of 
SEQ ID NO:Y beginning with die residue at the position of the First Amino Acid of 
the Secreted Portion of SEQ ID NO: Y wherein Y is an integer set forth in Table 1 and 
said position of the First Amino Acid of the Secreted Portion of SEQ ED NO:Y is 
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defined in Table I; and an amino acid sequence of a secreted portion of a protein 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table 1. The isolated polypeptide produced by this method is also preferred. 

Also preferred is a method of treatment of an individual in need of an 
increased level of a secreted protein activity, which method comprises administering 
to such an individual a pharmaceutical composition comprising an amount of an 
isolated polypeptide, polynucleotide, or antibody of the claimed invention effective to 
increase the level of said protein activity in said individual. 

Having generally described the invention, the same will be more readily 
understood by reference to the following examples, which are provided by way of 
illustration and are not intended as limiting. 



Examples 

Example 1; Isolation of a Selected cDNA Clone From th e Deposited Samp te 

Each cDNA clone in a cited ATCC deposit is contained in a plasmid vector. 
Table I identifies the vectors used to construct the cDNA library from which each 
clone was isolated. In many cases, the vector used to construct the library is a phage 
vector from which a plasmid has been excised. The table immediately below 
correlates the related plasmid for each phage vector used in constructing the cDNA 
library. For example, where a particular clone is identified in Table I as being 
isolated in the vector "Lambda Zap," the corresponding deposited clone is in 
"pBluescript." 

Vector Used to Construct Library Corresponding Deposited 

Plasmid 

Lambda Zap pBluescript (pBS) 

Uni -Zap XR pBluescript (pBS ) 

Zap Express pBK 
lafmid BA plafmid BA 

pSportl pSportl 
pCMVSport 2.0 pCMVSport 2.0 



WO 00/06698 



305 



PCTVUS99/17I30 



pCMVSport 3.0 
pCR*2. 1 



pCiMVSport 3.0 
pCR e 2.i 



Vectors Lambda Zap (U.S. Patent Nos. 5,128,256 and 5,286,636), Uni-Zap 
XR (U.S. Patent Nos. 5.128. 256 and 5.286.636), Zap Express (U.S. Patent Nos. 
5.128,256 and 5,286,636), pBluescript (pBS) (Short, J. M. et al., Nucleic Acids Res. 
16:7583-7600(1988); Alting-Mees, M. A. and Short, J. M., Nucleic Acids Res. 
17:9494 (1989)) and pBK (Alting-Mees, M. A. et al, Strategies 5:58-61 (1992)) are 
commercially available from Stratagene Cloning Systems, Inc., 1 1011 N. Torrey 
Pines Road, La Jolla, CA, 92037. pBS contains an ampicillin resistance gene and 
pBK -contains a neomycin resistance gene. Both can be transformed into E. coli strain 
XL- 1 Blue, also available from Stratagene. pBS comes in 4 forms SK+, SK-, KS+ 
and KS. The S and K refers to the orientation of the poly linker to the T7 and T3 
primer sequences which flank the polylinker region ("S" is for SacI and "K" is for 
Kpnl which are the first sites on each respective end of the linker). "+" or "-" refer to 
the orientation of the fl origin of replication ("on"), such that in one orientation, 
single stranded rescue initiated from the f 1 ori generates sense strand DNA and in the 
other, antisense. 

Vectors pSport 1 , pCMVSport 2.0 and pCMVSport 3.0, were obtained from 
Life Technologies, Inc.. P. O. Box 6009, Gaithersburg, MD 20897. All Sport vectors 
contain an ampicillin resistance gene and may be transformed into E. coli strain 
DH10B, also available from Life Technologies. (See, for instance, Gruber. C. E., et 
al., Focus 15:59 (1993).) Vector lafmid BA (Bento Soares, Columbia University, 
NY) contains an ampicillin resistance gene and can be transformed into E. coli strain 
XL-1 Blue. Vector pCR*2.l, which is available from Invitrogen, 1600 Faraday 
Avenue, Carlsbad, CA 92008, contains an ampicillin resistance gene and may be 
transformed into E. coli strain DH10B, available from Life Technologies. (See, for 
instance. Clark, J. M.. Nuc. Acids Res. 16:9677-9686 (1988) and Mead, D. et al., 
Bio/Technology 9: (1991).) Preferably, a polynucleotide of the present invention 
docs not comprise the phage vector sequences identified for the particular clone in 
Table 1 , as well as the corresponding plasm id vector sequences designated above. 

The deposited material in the sample assigned the ATCC Deposit Number 
cited in Table 1 for any given cDNA clone also may contain one or more additional 
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plasmids, each comprising a cDNA clone different from that given clone. Thus, 
deposits sharing the same ATCC Deposit Number contain at least a plasmid for each 
cDNA clone identified in Table 1. Typically, each ATCC deposit sample cited in 
Table 1 comprises a mixture of approximately equal amounts (by weight) of about 50 
plasmid DNAs, each containing a different cDNA clone; but such a deposit sample 
may include plasmids for more or less than 50 cDNA clones, up to about 500 cDNA 
clones. 

Two approaches can be used to isolate a particular clone from the deposited 
sample of plasmid DNAs cited for that clone in Table 1. First, a plasmid is directly 
isolated by screening the clones using a polynucleotide probe corresponding to SEQ 
ID NO:X. 

Particularly, a specific polynucleotide with 30-40 nucleotides is synthesized 
using an Applied Biosystems DNA synthesizer according to the sequence reported. 
The oligonucleotide is labeled, for instance, with "P-y-ATP using T4 polynucleotide 
kinase and purified according to routine methods. (E.g., Maniatis et al., Molecular 
Cloning: A Laboratory Manual, Cold Spring Harbor Press, Cold Spring, NY (1982).) 
The plasmid mixture is transformed into a suitable host, as indicated above (such as 
XL- 1 Blue (Stratagene)) using techniques known to those of skill in the art, such as 
those provided by the vector supplier or in related publications or patents cited above. 
The transformants are plated on 1 .5% agar plates (containing the appropriate selection 
agent, e.g., amp ic ill in) to a density of about 150 transformants (colonies) per plate. 
These plates are screened using Nylon membranes according to routine methods for 
bacterial colony screening (e.g., Sambrook et al. t Molecular Cloning: A Laboratory 
Manual, 2nd Edit., (1989), Cold Spring Harbor Laboratory Press, pages 1 .93 to 
1 . 104), or other techniques known to those of skill in the art. 

Alternatively, two primers of 17-20 nucleotides derived from both ends of the 
SEQ ID NO:X (i.e.. within the region of SEQ ID NO:X bounded by the 5* NT and the 
3' NT of the clone defined in Table 1) are synthesized and used to amplify the desired 
cDNA using the deposited cDNA plasmid as a template. The polymerase chain 
reaction is carried out under routine conditions, for instance, in 25 \i\ of reaction 
mixture with 0.5 ug of the above cDNA template. A convenient reaction mixture is 
1.5-5 mM MgCU 0.01 % (w/v) gelatin. 20 each of dATP, dCTP, dGTP, dTTP. 25 
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pmol of each primer and 0.25 Unit of Taq polymerase. Thirty five cycles of PCR 
(denaturation at 94°C for 1 min; annealing ax 55°C for I min; elongation ai 72°C for 1 
min) are performed with a Perkin-Elmer Cetus automated thermal cycler. The 
amplified product is analyzed by agarose gcJ electrophoresis and the DNA band with 
expected molecular weight is excised and purified. The PCR product is verified to be 
the selected sequence by subcloning and sequencing the DNA product. 

Several methods are available for the identification of the 5' or 3' non-coding 
portions of a gene which may not be present in the deposited clone. These methods 
include but arc not limited to, filter probing, clone enrichment using specific probes, 
and protocols similar or identical to 5 ; and 3' "RACE" protocols which are well 
known in the art. For instance, a method similar to 5' RACE is available for 
generating the missing 5' end of a desired full-length transcript. (Fromont-Racine et 
al M Nucleic Acids Res. 2 1(7): 1683-1684 (1993).) 

Briefly, a specific RNA oligonucleotide is ligated to the 5* ends of a 
population of RNA presumably containing full-length gene RNA transcripts. A 
primer set containing a primer specific to the ligated RNA oligonucleotide and a 
primer specific to a known sequence of the gene of interest is used to PCR amplify 
the 5' portion of the desired full-length gene. This amplified product may then be 
sequenced and used to generate the full length gene. 

This above method starts with total RNA isolated from the desired source, 
although poly-A+ RNA can be used. The RNA preparation can then be treated with 
phosphatase if necessary to eliminate 5' phosphate groups on degraded or damaged 
RNA which may interfere with the later RNA ligase step. The phosphatase should 
then be inactivated and the RNA treated with tobacco acid pyrophosphatase in order 
to remove the cap structure present at the 5' ends of messenger RN As. This reaction 
leaves a 5' phosphate group at the 5' end of the cap cleaved RNA which can then be 
ligated to an RNA oligonucleotide using T4 RNA ligasc. 

This modified RNA preparation is used as a template for first strand cDNA 
synthesis using a gene specific oligonucleotide. The first strand synthesis reaction is 
used as a template for PCR amplification of the desired 5' end using a primer specific 
to the ligated RNA oligonucleotide and a primer specific to the known sequence of 
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the gene of interest. The resultant product is then sequenced and analyzed to confirm 
that the 5 1 end sequence belongs to the desired gene. 

Example 2: Isolation of Genomic Clones Corresponding to a Pnlvnny|pn^Hp 

A human genomic PI library (Genomic Systems, Inc.) is screened by PCR 
using primers selected for the cDNA sequence corresponding to SEQ ID NO:X., 
according to the method described in Example 1 . (See also, Sambrook.) 

Example 3: Tissue Distribution of Polypeptide 

Tissue distribution of mRNA expression of polynucleotides of the present 
invention is determined using protocols for Northern blot analysis, described by, 
among others, Sambrook et al. For example, a cDNA probe produced by the method 
described in Example 1 is labeled with P" using the rediprime™ DNA labeling 
system (Amersham Life Science), according to manufacturer's instructions. After 
labeling, the probe is purified using CHROMA SPIN-100™ column (Clontech 
Laboratories, Inc.), according to manufacturers protocol number PT 1200-1. The 
purified labeled probe is then used to examine various human tissues for mRNA 
expression 

Multiple Tissue Northern (MTN) blots containing various human tissues (H) 
or human immune system tissues (IM) (Clontech) are examined with the labeled 
probe using Express Hyb™ hybridization solution (Clontech) according to 
manufacturer's protocol number PT1 190-1. Following hybridization and washing, the 
blots are mounted and exposed to film at -70°C overnight, and the films developed 
according to standard procedures. 

Example 4: Chromosomal Mapping of the Polynucleotides 

An oligonucleotide primer set is designed according to the sequence at the 5' 
end of SEQ ID NO:X. This primer preferably spans about 100 nucleotides. This 
primer set is then used in a polymerase chain reaction under the following set of 
conditions : 30 seconds, 95°C: 1 minute, 56°C; 1 minute, 70°C. This cycle is 
repeated 32 times followed by one 5 minute cycle at 70°C. Human, mouse, and 
hamster DNA is used as template in addition to a somatic cell hybrid panel containing 
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individual chromosomes or chromosome fragments (Bios, Inc). The reactions is 
analyzed on either 8% poly aery] amide gels or 3.5 % agarose gels. Chromosome 
mapping is determined by the presence of an approximately 100 bp PCR fragment in 
the particular somatic cell hybrid. 

Example 5: Bacterial Expression of a Polypeptide 

A polynucleotide encoding a polypeptide of the present invention is amplified 
using PCR oligonucleotide primers corresponding to the 5' and 3' ends of the DNA 
sequence, as outlined in Example 1, to synthesize insertion fragments. Tlie primers 
used to amplify the cDNA insert should preferably contain restriction sites, such as 
BamHI and Xbal, at the 5' end of the primers in order to clone the amplified product 
into the expression vector. For example, BamHI and Xbal correspond to the 
restriction enzyme sites on the bacterial expression vector pQE-9. (Qiagen, Inc., 
Chatsworth. CA). This plasmid vector encodes antibiotic resisiance (Amr/), a 
bacterial origin of replication (ori). an IPTC-regulatable promoter/operator (P/O), a 
ribosome binding site (RBS), a 6-histidine tag (6-His), and restriction enzyme cloning 
sites. 

The pQE-9 vector is digested with BamHI and Xbal and the amplified 
fragment is ligated into the pQE-9 vector maintaining the reading frame initiated at 
the bacterial RBS. The ligation mixture is then used to transform the E. coli strain 
M15/rep4 (Qiagen, Inc.) which contains multiple copies of the plasmid pREP4, which 
expresses the lacl repressor and also confers kanamycin resistance (Kan 1 )- 
Transformants are identified by their ability to grow on LB plates and 
ampicillin/kanamycin resistant colonies are selected. Plasmid DNA is isolated and 
confirmed by restriction analysis. 

Clones containing the desired constructs are grown overnight (O/N) in liquid 
culture in LB media supplemented with both Amp ( 100 ug/ml) and Kan (25 ug/ml). 
The O/N culture is used to inoculate a large culture at a ratio of 1 MOO to 1:250. The 
cells are grown to an optical density 600 (O.D. 600 ) of between 0.4 and 0.6. IPTO 
(Isopropyl-B-D-ihiogalacto pyranoside) is then added to a final concentration of 1 
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mM. IPTG induces by inactivating the lacl repressor, clearing the P/O leading to 
increased gene expression. 

Cells are grown for an extra 3 to 4 hours. Cells are then harvested by 
cenirirugation (20 mins at 6000Xg). The cell pellet is solubilized in the chaotropic 
agent 6 Molar Guanidine HCI by stirring for 3-4 hours at 4°C. The cell debris is 
removed by ceutrifugaiion, and the supernatant containing the polypeptide is loaded 
onto a ruckel-niirilo-iri-acetic acid ("Ni-NTA") affinity resin column (available from 
QIAGEN, Tnc., supra). Proteins with a 6 x His tag bind to the Ni-NTA resin with 
high affinity and can be purified in a simple one-step procedure (for details see: The 
QIAexpressionist ( 1995) ■QIAGEN. inc., supra). 

Briefly, the supernatant is loaded onto the column in 6 M guanidine-HCI, pH 
8, the column is first washed with 10 volumes of 6 M guanidine-IICl, pH 8, then 
washed with 10 volumes of 6 M guanidine-HCI pH 6, and finally the polypeptide is 
eluted with 6 M guanidine-HCI, pH 5. 

The purified protein is then renatured by dialyzing it against phosphate- 
buffered saline (PBS) or 50 mM Na-acetate, pH 6 buffer plus 200 mM NaCl. 
Alternatively, the protein can be successfully refolded while immobilized on the Ni- 
NTA column. The recommended conditions are as follows: renature using a linear 
6M-1M urea gradient in 500 mM NaCl, 20% glycerol, 20 mM Tris/HCl pH 7.4 r 
containing protease inhibitors. The renaturauon should be performed over a period of 
1 .5 hours or more. After renaturation the proteins are eluted by the addition of 250 
mM inirnidazole. Immidazole is removed by a final dialyzing step against PBS or 50 
mM sodium acetate pH 6 buffer plus 200 mM NaCl. The purified protein is stored at 
4* Cor frozen at -80° C. 

In addition to the above expression vector, the present invention further 
includes an expression vector comprising phage operator and promoter elements 
operatively linked to a polynucleotide of the present invention, called pHE4a. (ATCC 
Accession Number 209645, deposited on February 25, 1998.) This vector contains: 
1) a neomyc ^phosphotransferase gene as a selection marker. 2) an E. coli origin of 
replication. 3) a T5 phage promoter sequence. 4) two lac operator sequences, 5) a 
Shine -De Igarno sequence, and 6) the lactose operon repressor gene (laclq). The 
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origin of replication (oriC) is derived from pUCl9 (LTI, Gaithcrsburg, MD). The 
promoter sequence and operator sequences are made synthetically. 

DNA can be inserted into the pHEa by restrict ing the vector with Ndel and 
Xbal. BamHI, XhoL or Asp718, running the restricted product on a gel, and isolating 
the larger fragment (the stuffer fragment should be about 3 10 base pairs). The DNA 
insert is generated according to the PGR protocol described in Example I, using PCR 
primers having restriction sites for Ndel (5' primer) and Xbal, BamHI, Xhol, or 
Asp718 (3* primer). The PCR insert is gel purified and restricted with compatible 
enzymes. The insert and vector are ligated according to standard protocols. 

The engineered vector could easily be substituted in the above protocol to 
express protein in a bacteria] system. 

Example 6: Purification of a Polype ptide from an Inclusion Body 

The following alternative method can be used to purify a polypeptide 
expressed in E coli when it is present in the form of inclusion bodies. Unless 
otherwise specified, all of the following steps are conducted at 4-10°C. 

Upon completion of the production phase of the E. coli fermentation, the cell 
culture is cooled to 4-lO^C and the cells harvested by continuous centrifugation at 
15.000 rpm (Heraeus Sepatech). On the basis of the expected yield of protein per unit 
weight of cell paste and the amount of purified protein required, an appropriate 
amount of cell paste, by weight, is suspended in a buffer solution containing 100 mM 
Tris, 50 mM EDTA, pH 7.4. The cells are dispersed to a homogeneous suspension 
using a high shear mixer. 

The cells are then lysed by passing the solution through a micro fluidizer 
(Microfuidics. Corp. or APV Gaulin, Inc.) twice at 4000-6000 psi. The homogenate 
is then mixed with NaCI solution to a final concentration of 0.5 M NaCI, followed by 
centrifugation at 7000 xg for 15 min. The resultant pellet is washed again using 0.5M 
NaCI, 100 mM Tris, 50 mM EDTA, pH 7.4. 

The resulting washed inclusion bodies are soluhilized with 1.5 M guanidine 
hydrochloride (GuHCl) for 2-4 hours. After 7000 xg centrifugation for 15 min., the 
pellet is discarded and the polypeptide containing supernatant is incubated at 4°C 
overnight to allow further GuHCl extraction. 
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Following high speed centrifugation (30.000 xg) to remove insoluble particles, 
the GuHCl solubiiized protein is refolded by quickly mixing the GuHCl extract with 
20 volumes of buffer containing 50 mM sodium, pH 4.5. 150 rnM NaCl, 2 mM EDTA 
by vigorous stirring. The refolded diluted protein solution is kept at 4°C without 
mixing for 12 hours prior to further purification steps. 

To clarify the refolded polypeptide solution, a previously prepared tangential 
filtration unit equipped with 0.16 |im membrane filter with appropriate surface area 
(e.g., Filtron), equilibrated with 40 mM sodium acetate, pH 6.0 is employed. The 
Filtered sample is loaded onto a cation exchange resin (e.g., Poros HS-50, Perseptive 
Biosystems). The column is washed with 40 mM sodium acetate, pH 6.0 and eluted . 
with 250 mM. 500 rnM. 1000 mM, and 1500 mM NaCl in the same buffer, in a 
stepwise manner. The absorbance at 280 nm of the effluent is continuously 
monitored. Fractions are collected and further analyzed by SDS-PAGE. 

Fractions containing the polypeptide are then pooled and mixed with 4 
volumes of water. The diluted sample is then loaded onto a previously prepared set of 
tandem columns of strong anion (Poros HQ-50, Perseptive Biosystems) and weak 
anion (Poros CM-20, Perseptive Biosystems) exchange resins. The columns are 
equilibrated with 40 mM sodium acetate, pH 6.0. Both columns are washed with 40 
mM sodium acetate, pH 6.0, 200 mM NaCl. The CM-20 column is then eluted using 
a 10 column volume linear gradient ranging from 0.2 M NaCl, 50 mM sodium 
acetate, pH 6.0 to 1.0 M NaCl, 50 mM sodium acetate, pH 6.5. Fractions are 
collected under constant A ;B0 monitoring of the effluent. Fractions containing the 
polypeptide (determined, for instance, by 16% SDS-PAGE) are then pooled. 

The resultant polypeptide should exhibit greater than 95% purity after the 
above refolding and purification steps. No major contaminant bands should be 
observed from Commassie blue stained 16% SDS-PAGE gel when 5 fig of purified 
protein is loaded. The purified protein can also be tested for cndotoxin/LPS 
contamination, and typically the LPS content is less than 0. 1 ng/ml according to LAL 
assays. 
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Example 7: Cloning and Expression of a Polypeptide in a Baculovirns 
Expression System 

In this example, (he pjasmid shuttle vector pA2 is used to insert a 
polynucleotide into a baculovirns to express a polypeptide. This expression vector 
contains the strong polyhednn promoter of the Autographa califomica nuclear 
polyhidrosis virus (AcMNPV) followed by convenient restriction sites such as 
BamHI, Xba I and Asp718. The polyadenylation site of the simian virus 40 ("SV40") 
is used for efficient polyadenylation. For easy selection of recombinant virus, the 
pi as mid contains the beta-gaiactosidase gene from E. coti under control of a weak 
Droscphila promoter in the same orientation, followed by the polyadenylation signal 
of the polyhednn gene. The inserted genes are flanked on both sides by viral 
sequences for cell-mediated homologous recombination with wild-type viral DNA to 
generate a viable virus that express the cloned polynucleotide. 

Many other baculovirns vectors can be used in place of the vector above, such 
as pAc373, pVL941. and pAcIMl, as one skilled in the art would readily appreciate, 
as long as the construct provides appropriately located signals for transcription, 
translation, secretion and the like, including a signal peptide and an in-framc AUG as 
required. Such vectors are described, for instance, in Luckow et al. Virology 170:31- 
39(1989). 

Specifically, the cDNA sequence contained in the deposited clone, including 
the AUG initiation codon and the naturally associated leader sequence identified in 
Table 1, is amplified using the PCR protocol described in Example 1. If the naturally 
occurring signal sequence is used to produce the secreted protein, the pA2 vector does 
not need a second signal peptide. Alternatively, the vector can be modified (pA2 GP) 
to include a baculo virus leader sequence, using the standard methods described in 
Summers ec al., " A Manual of Methods for Baculovirns Vectors and Insect Cell 
Culture Procedures," Texas Agricultural Experimental Station Bulletin No. 1555 
(1987). 

The amplified fragment is isolated from u \9c agarose gel using a 
commercially available kit ("Geneclean," BIO 101 Inc.. La Jolla. Ca.). The fragment 
then is digested with appropriate restriction enzymes and again purified on a 1% 
agarose gel. 
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The plasmid is digested with the corresponding restriction enzymes and 
optionally, can be dephosphorylated using calf intestinal phosphatase, using routine 
procedures known in the an. The DNA is then isolated from a 1% agarose gel using a 
commercially available kit ("Geneclean" BIO 101 Inc., La Jolla, Ca.). 

The fragment and the dephosphorylated plasmid arc Ugated together with T4 
DNA ligase. £. coli HB10I or other suitable E. coli hosts such as XL-1 Blue 
(Stratagene Cloning Systems, La JoJIa, CA) cells are transformed with the ligation 
mixture and spread on culture plates. Bacteria containing the plasmid arc identified 
by digesting DNA from individuaJ colonies and analyzing the digestion product by 
gel electrophoresis. The sequence of the cloned fragment is confirmed by DNA 
sequencing. 

Five fig of a plasmid containing the polynucleotide is co-transfected with 1.0 
Hg of a commercially available linearized baculovirus DNA ("BaculoGold 1 ^ 
baculovirus DNA", Pharmingen, San Diego. CA), using the lipofection method 
described by Feigner et ah, Proc. Natl. Acad. Sci. USA 84:7413-7417 (1987). One fig 
of BaculoGold™ virus DNA and 5 fig of the plasmid are mixed in a sterile well of a 
microtiter plate containing 50 u.1 of serum- free Grace's medium (Life Technologies 
Inc., Gaithersburg, MD). Afterwards, 10 u.1 Lipofectin plus 90 u.1 Grace's medium are 
added, mixed and incubated for 15 minutes at room temperature. Then the 
transfection mixture is added drop- wise to Sf9 insect cells (ATCC CRL 171 1) seeded 
in a 35 mm tissue culture plate with I ml Grace s medium without serum. The plate is 
then incubated for 5 hours at 27° C. The transfection solution is then removed from 
the plate and 1 ml of Grace's insect medium supplemented with 10% fetal calf scrum 
is added. Cultivation is then continued at 27° C for four days. 

After four days the supernatant is collected and a plaque assay is performed, 
as described by Summers and Smith, supra. An agarose gel with "Blue Gal" (Life 
Technologies Inc., Gaithersburg) is used to allow easy identification and isolation of 
gal-cxpressing clones, which produce blue-siained plaques. (A detailed description of 
a "plaque assay" of this type can also be found in the user s guide for insect cell 
culture and baculnvirology distributed by Life Technologies Inc., Gaithersburg, page 
9-10.) After appropriate incubation, blue stained plaques are picked with the tip of a 
micropipettor (e.g., Eppendorf). The agar containing the recombinant viruses is then 
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resuspended in a microcentrifuge tube containing 200 pi of Grace's medium and the 

suspension containing the recombinant baculovirus is used to infect Sf9 cells seeded 
10 in 35 mm dishes. Four days later the supernatants of these culture dishes are 

harvested and then they are stored at 4° C. 
5 To verify the expression of the polypeptide, Sf9 cells are grown in Grace's 

medium supplemented with 10% heat-inactivated FBS. The cells are infected with 
15 the recombinant baculovirus containing the polynucleotide at a multiplicity of 

infection ("MOI") of about 2. If radiolabeled proteins arc desired, 6 hours later the 

medium is removed and is replaced with SF900 II medium minus methionine and 
i0 cysteine (available from Life Technologies Inc., Rockville, MD). After 42 hours, 5. 

|iCi of 35 S-methionine and 5 uCi 35 S-cysteine (available from Amersham) are added. 

The cells are further incubated for 16 hours and then are harvested by centrifugatiun. 

The proteins in the supernatant as well as the intracellular proteins are analyzed by 
25 SDS-PAGE followed by autoradiography (if radiolabeled). 

15 Microsequencing of the amino acid sequence of the amino terminus of 

purified protein may be used to determine the amino terminal sequence of the 

produced protein. 

30 

Example 8: Expression of a Polypeptide in Mammalian Cells 

The polypeptide of the present invention can be expressed in a mammalian 
20 cell. A typical mammalian expression vector contains a promoter element, which 

35 

mediates the initiation of transcription of mRNA ; a protein coding sequence, and 
signals required for the termination of transcription and polyadenylation of the 
transcript. Additional elements include enhancers, Kozak sequences and intervening 
40 sequences flanked by donor and acceptor sites for RNA splicing. Highly efficient 

25 transcription is achieved with the early and late promoters from SV40, the long 

terminal repeats (LTRs) from Retroviruses, e.g., RSV, HTLV1, HIVI and the early 
promoter of the cytomegalovirus (CM V). However, cellular elements can also be 
45 used (e.g., the human actin promoter). 

Suitable expression vectors for use in practicing the present invention include, 
30 for example, vectors such as pSVL and pMSG (Pharmacia, Uppsala. Sweden), 
pRSVcat (ATCC 37152), pSV2chfr (ATCC 37146), pBC12M1 (ATCC 67109), 
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pCM VSport 2.0, and pCMVSport 3.0. Mammalian host cells that could be used 
include, human Heia, 293, H9 and Jurkat cells, mouse NIH3T3 and CI27 cells, Cos 1, 
Cos 7 and CV1, quail QC1-3 cells, mouse L cells and Chinese hamster ovary (CHO) 
cells. 

Alternatively, the polypeptide can be expressed in stable cell lines containing 
the polynucleotide integrated into a chromosome. The co-trans fection with a 
selectable marker such as dhfr. gpt, neomycin, hygromycin allows the identification 
and isolation of the transfected cells. 

The transfected gene can also be amplified to express large amounts of the 
encoded protein. The -DHFR (dihyurofoiate reductase) marker is useful in developing 
cell lines that carry several hundred or even several thousand copies of the gene of 
interest. (See, e.g., Alt. F. W., et aL, J. Biol. Chem. 253:1357-1370 (1978); Hamlin, J. 
L. and Ma, C. Biochem. et Biophys. Acta, 1097:107-143 (1990); Page, M. J. and 
Sydenham, M. A., Biotechnology 9:64-68 (1991).) Another useful selection marker 
is the enzyme glutamine synthase (GS) (Murphy et al., Biochem J. 227:277-279 
(1991); Bebbington et al., Bio/Technology 10:169-175 (1992). Using these markers, 
the mammalian cells are grown in selective medium and the cells with the highest 
resistance are selected. These cell lines contain the amplified gene(s) integrated into a 
chromosome. Chinese hamster ovary (CHO) and NSO cells are often used for the 
production of proteins. 

Derivatives of the plasmid pSV2-dhfr (ATCC Accession No. 37146), the 
expression vectors pC4 (ATCC Accession No. 209646) and pC6 (ATCC Accession 
No.209647) contain the strong promoter (LTR) of the Rous Sarcoma Virus (Cullen et 
al.. Molecular and Cellular Biology, 438-447 (March, 1985)) plus a fragment of the 
CMV enhancer (Boshart ct al.. Cell 41:521-530 (1985).) Multiple cloning sites, e.g., 
with the restriction enzyme cleavage sites BamHI, Xbal and Asp718. facilitate the 
cloning of the gene of interest. The vectors also contain the 3' intron, the 
polyadenylation and termination signal of the rat preproinsulin gene, and the mouse 
DHFR gene under control of the S V40 early promoter. 

Specifically, the plasmid pC6, for example, is digested with appropriate 
restriction enzymes and then dephosphorylated using calf intestinal phosphates by 
procedures known in the art. The vector is then isolated from a 1 % agarose gel. 
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A polynucleotide of the present invention is amplified according to the 
protocol outlined in Example I. If the naturally occurring signal sequence is used to 
produce the secreted protein, the vector does not need a second signal peptide. 
Alternatively, if the naturally occurring signal sequence is not used, the vector can be 
modified to include a heterologous signal sequence. (See, e.g., WO 96/34891.) 

The amplified fragment is isolated from a 1% agarose gel using a 
commercially available kit ("Genedeun." BIO 101 Inc., La Jolla, Ca.). The fragment 
then is digested with appropriate restriction enzymes and again purified on a \% 
agarose gel. 

The amplified fragment is then digested with the same restriction enzyme and 
purified on a 1% agarose gel. The isolated fragment and the dephosphorylated vector 
are then ligated with T4 DNA ligase. E. coli HB 101 or XL-1 Blue cells are then 
transformed and bacteria are identified that contain the fragment inserted into plasmid 
pC6 using, for instance, restriction enzyme analysis. 

Chinese hamster ovary cells lacking an active DHFR gene is used for 
transfection. Five |ig of the expression plasmid pC6 is cotransfected with 0.5 u.g of 
the plasmid pSVneo using lipofectin (Feigner et aL, supra). The plasmid pSV2-neo 
contains a dominant selectable marker, the neo gene from Tn5 encoding an enzyme 
that confers resistance to a group of antibiotics including G4I8. The cells are seeded 
in alpha minus MEM supplemented with 1 mg/mJ G4I8. After 2 days, the ceils are 
trypsinized and seeded in hybridoma cloning plates (Greiner, Germany) in alpha 
minus MEM supplemented with 10, 25, or 50 ng/ml of metothrexate plus 1 mg/ml 
G418. After about 10-14 days single clones are trypsinized and then seeded in 6-well 
petri dishes or 10 ml flasks using different concentrations of methotrexate (50 nM, 
100 nM, 200 nM, 400 nM, 800 nM). Clones growing at the highest concentrations of 
methotrexate are then transferred to new 6-well plates containing even higher 
concentrations of methotrexate (1 ^iM, 2 [iM, 5 nM, 10 mM. 20 mM). The same 
procedure is repeated until clones are obtained which grow at a concentration of 100 - 
200 |iM. Expression of the desired gene product is analyzed, for instance, by SDS- 
PAGE and Western blot or by reversed phase HPLC analysis. 

Example 9: Protein Fusions 
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The polypeptides of the present invention are preferably fused to other 
proteins. These fusion proteins can be used for a variety of applications. For 
example, fusion of the present polypeptides to His-lag, HA-tag, protein A, tgG 
domains, and maltose binding protein facilitates purification. (See Example 5; see 
also EP A 394,827; Traunecker. et al., Nature 33 1 :84-86 ( 1 988).) Similarly, fusion to 
IgG- 1, IgG-3, and albumin increases the halflife time in vivo. Nuclear localization 
signals fused to the polypeptides of the present invention can target the protein to a 
specific subcellular localization, while covalent hctcrodimer or homodimers can 
increase or decrease the activity of a fusion protein. Fusion proteins can also create 
chimeric molecules having more than one function. Finally, fusion proteins can 
increase solubility and/or stability of the fused protein compared to the non-fused 
protein. All of the types of fusion proteins described above can be made by 
modifying the following protocol, which outlines the fusion of a polypeptide to an 
IgG molecule, or the protocol described in Example 5. 

Briefly, the human Fc portion of the IgG molecule can be PCR amplified, 
using primers that span the 5* and 3' ends of the sequence described below. These 
primers also should have convenient restriction enzyme sites that will facilitate 
cloning into an expression vector, preferably a mammalian expression vector. 

For example, if pC4 (Accession No. 209646) is used, the human Fc portion 
can be ligated into the BamHI cloning site. Note that the 3' BamHI site should be 
destroyed. Next, the vector containing the human Fc portion is re-restricted with 
BamHI, linearizing the vector, and a polynucleotide of the present invention, isolated 
by the PCR protocol described in Example I, is ligated into this BamHI site. Note 
that the polynucleotide is cloned without a stop codon, otherwise a fusion protein will 
not be produced. 

If the naturally occurring signal sequence is used to produce the secreted 
protein, pC4 does not need a second signal peptide. Alternatively, if the naturally 
occurring signal sequence is not used, the vector can be modified to include a 
heterologous signal sequence. (See. e.g.. WO 96/34891.) 



Human IgG Fc region: 
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GGGATCCCGAGCCC.WlTCTTCTGACAAAACTCACACATGCCCACCGTGC 

CCAGCACCTGAATTCGAGGGTGCACCGTCAGTCTTCCTCTTCCCCCCAAAA 

CCCAAGGACACCCTCATGATCTCCCGGACTCCTGAGGTCACATGCGTGGT 

GGTGGACGTAAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGG 

ACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTA 

CAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACT 

GGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCA 

ACCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAAC 

CACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAG 

GTCAGCC7GACCIGCCTGCTCAAAGGOTCTATCCAAGCGACATCGCCGT 

GGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCT 

CCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTG 

GACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCA 

TGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGG 

GTAAATGAGTGCGACGGCCGCGACTCTAGAGGAT (SEQ ID NO:l) 

Example 10: Pntduction of an Antlhodv from a Poly peptide 

The antibodies of the present invention can be prepared by a variety of 
methods. (See, Current Protocols, Chapter 2.) For example, cells expressing a 
polypeptide of the present invention is administered to an animal to induce the 
production of sera containing polyclonal antibodies. In a preferred method, a 
preparation of the secreted protein is prepared and purified to render it substantially 
free of natural contaminants. Such a preparation is then introduced into an animal in 
order to produce polyclonal antisera of greater specific activity. 

In the most preferred method, the antibodies of the present invention are 
monoclonal antibodies (or protein binding fragments thereof)- Such monoclonal 
antibodies can be prepared using hybridoma technology. (Kdhler et al., Nature 
256:495 (1975); Kohler et al., Eur. J. Immunol. 6:51 1 (1976); Kohler et al., Eur. J. 
Immunol. 6:292 (1976); Hammerling et al.. in: Monoclonal Antibodies and T-Cell 
Hybridomas, Elsevier. N.Y., pp. 563-681 (198 !).) In general, such procedures 
involve immunizing an animal (preferably a mouse) with polypeptide or, more 
preferably, with a secreted polypeptide-expressing cell. Such cells may be cultured in 
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any suitable tissue culture medium; however, it is preferable to culture cells in Earle's 
modified Eagles medium supplemented with 10% fetal bovine serum (inactivated at 
about 56°C), and supplemented with about 10 g/1 of nonessential amino acids, about 
1,000 U/ml of penicillin, and about 100 ug/ml of streptomycin. 

The splenocytes of such mice are extracted and fused with a suitable myeloma 
cell line. Any suitable myeloma cell line may be employed in accordance with the 
present invention; however, it is preferable to employ the parent myeloma cell line 
(SP20), available from the ATGC. After fusion, the resulting hybridoma cells are 
selectively maintained in HAT medium, and then cloned by limiting dilution as 
described by Wands et al. (Gastroenterology 80:225-232 (1981).) The hybridoma 
cells obtained through such a selection are then assayed to identify clones which 
secrete antibodies capable of binding the polypeptide. 

Alternatively, additional antibodies capable of binding to the polypeptide can 
be produced in a two-step procedure using ami -idiotypic antibodies. Such a method 
makes use of the fact that antibodies are themselves antigens, and therefore, it is 
possible to obtain an antibody which binds to a second antibody. In accordance with 
this method, protein specific antibodies are used to immunize an animal, preferably a 
mouse. The splenocytes of such an animal are then used to produce hybridoma cells, 
and the hybridoma cells are screened to identify clones which produce an antibody 
whose ability to bind to the protein-specific antibody can be blocked by the 
polypeptide. Such antibodies comprise anti-idiotypic antibodies to the protein- 
specific antibody and can be used to immunize an animal to induce formation of 
further protein-specific antibodies. 

It will be appreciated that Fab and F(ab')2 and other fragments of the 
antibodies of the present invention may be used according to the methods disclosed 
herein. Such fragments are typically produced by proteolytic cleavage, using 
enzymes such as papain (to produce Fab fragments) or pepsin (to produce F(ab')2 
fragments). Alternatively, secreted protein-binding fragments can be produced 
through the application of recombinant DNA technology or through synthetic 
chemistry. 

For in vivo use of antibodies in humans, it may be preferable to use 
"humanized" chimeric monoclonal antibodies. Such antibodies can be produced 
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using genetic constructs derived from hybridoma cells producing the monoclonal 
antibodies described above. Methods for producing chimeric antibodies are known in 
the art. (See, for review, Morrison, Science 229:1202 (1985); Oi et ah, 
BioTechniques 4:214 (1986); Cabilly eta!., U.S. Patent No. 4,816.567; Taniguchi et 
al., EP 171496; Morrison cl al., EP 173494; Neuberger et al. T WO 8601533; Robinson 
ct al., WO 870267 1 ; Boulianne et al„ Nature 3 12:643 (1984); Neuberger et al., Nature 
314:268 (1985).) 

Example 1 1 : Production Of Secreted Protein For High-Thr oughput Serening 
Assays 

The following protocol produces a supernatant containing a polypeptide to be 
tested. This supernatant can then be used in the Screening Assays described in 
Examples 13-20. 

First, dilute Poly-D-Lysine (644 587 Boehringer-Mannheim) stock solution 
(lmg/ml in PBS) 1:20 in PBS (w/o calcium or magnesium 17-5 16F Biowhittaker) for 
a working solution of 50ug/ml. Add 200 ul of this solution to each well (24 well 
plates) and incubate at RT for 20 minutes. Be sure to distribute the solution over each 
well (note; a 12-channel pipetter may be used with tips on every other channel). 
Aspirate off the Poly-D-Lysine solution and rinse with 1ml PBS (Phosphate Buffered 
Saline). The PBS should remain in the well until just prior to plating the cells and 
plates may be poly-lysine coated in advance for up to two weeks. 

Plate 293T cells (do not carry cells past P+20) at 2 x 10* cells/well in .5mJ 
DMEM(Dulbecco\s Modified Eagle Medium)(with 4.5 G/L glucose and L-glutaminc 
(12-604F Biowhittaker))/ 10% heal inactivated FBS( 14-503F Biowhittaker)/ lx 
Penstrep( 1 7-602E Biowhittaker). Lei the cells grow overnight. 

The next day, mix together in a sterile solution basin: 300 ul Lipofcctamine 
(18324-012 Gibco/BRL) and 5ml Optimem I (31985070 Gibco/BRL)/96-weli plate. 
With a small volume multi-channel pipetter, aliquot approximately 2ug of an 
expression vector containing a polynucleotide insert, produced by the methods 
described in Examples 8 or 9. into an appropriately labeled 96-vvell round bottom 
plate. With a multi-channel pipetter. add 50ul of the Lipofectamine/Optimem I 
mixture to each well. Pipette up and down gently to mix. Incubate at RT 15-45 
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minutes. After about 20 minutes, use a multi-channel pipetter to add I50ul Optimcro 
I to each well. As a control, one plate of vector DNA lacking an insert should be 
transfected with each set of transfections. 

Preferably, the trans fection should be performed by tag-teaming the following 
tasks. By tag-teaming, hands on time is cut in half, and the cells do not spend too 
much time on PBS. First, person A aspirates off the media from four 24- well plates 
of cells, and then person B rinses each well with .5- lml PBS. Person A then aspirates 
off PBS rinse, and person B, using al2-channel pipetter with tips on every other 
channel, adds ihe 200ul of DNA/Ltpofectamine/Optimem 1 complex to the odd wells 
first, then to the even wells, to each row on the 24-well plates. Incubate at 37°C for 6 
hours. 

While cells are incubating, prepare appropriate media, either 1%BSA in 
DMEM with lx penstrep, or CHO-5 media { 1 16.6 mg/L of CaC12 (anhyd); 0.00130 
mg/L CuS0 4 -5H 2 0; 0.050 mg/L of Fe(NOj) r 9H 2 0; 0.417 mg/L of FeSO,-7H 2 C; 
3 1 1 .80 mg/L of Kcl; 28.64 mg/L of MgCl,; 48.84 mg/L of MgS0 4 ; 6995.50 mg/L of 
NaCl; 2400.0 mg/L of NaHC0 3 ; 62.50 mg/L of NaH ; PO 4 -H 2 0; 71,02 mg/L of 
Na,HP04; .4320 mg/L of ZnS0 4 -7H 2 0; .002 mg/L of Arachidonic Acid ; L022 mg/L 
of Cholesterol; .070 mg/L of DL-alpha-Tocopherol- Acetate; 0.0520 mg/L of Linoleic 
Acid; 0.010 mg/L of Linolenic Acid: 0.010 mg/L of Myristic Acid; 0.010 mg/L of 
Oleic Acid; 0.01 0 mg/L of Palmitric Acid; 0.010 mg/L of Palmitic Acid; 100 mg/L of 
Pluronic F-68; 0.010 mg/L of Stearic Acid; 2.20 mg/LofTween 80; 4551 mg/L of D- 
Glucose; 130.85 mg/ml of L- Alanine; 147.50 mg/ml of L-Arginine-HCL; 7.50 mg/ml 
of L-Asparagine-H 2 0; 6.65 mg/mJ of L-Aspartic Acid; 29.56 mg/ml of L-Cystine- 
2HCL-H,0; 31.29 mg/ml of L-Cystine-2HCL; 7.35 mg/ml of L-Glutamic Acid; 365.0 
mg/ml of L-Glutamine: 18.75 mg/ml of Glycine; 52.48 mg/ml of L-Histidine-HCL- 
H 2 0; 106.97 mg/ml of L-Isoleucine; 1 1 1,45 mg/ml of L-Leucinc; 163.75 mg/ml of L- 
Lysine HCL; 32.34 mg/ml of L-Methionine; 68.48 mg/ml of L-Phenylalainine; 40.0 
mg/ml of L-Proline; 26.25 mg/ml of L- Serine; 101.05 mg/ml of L-Threonine; 19.22 
mg/ml of L-Tryprophan; 91.79 mg/ml of L-Tryrosine-2Na-2H,0; 99.65 mg/ml of L- 
Valine; 0.0035 mg/L of Biotin; 3.24 mg/L of D-Ca Pantothenate; 1 1 .78 mg/L of 
Choline Chloride; 4.65 mg/L of Folic Acid; 15.60 mg/L of i-Inositol; 3,02 mg/L of 
Niacinamide; 3.00 mg/L of Pyridoxal HCL; 0.03 1 mg/L of Pyridoxine HCL; 0.3 19 
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mg/L of Riboflavin; 3.17 mg/L of Thiamine HCL; 0.365 mg/L of Thymidine; and 
0.680 mg/L of Vitamin B,>; 25 mM of HEPES Buffer; 2.39 mg/L of Na 
Hypoxanthine; 0.105 mg/L of Lipoic Acid; 0.081 mg/L of Sodium Putrescine-2HCL; 
55.0 mg/L of Sodium Pyruvate; 0.0067 mg/L of Sodium Seleniie; 20uM of 
Ethanolamine; 0.122 mg/L of Ferric Citrate; 41.70 mg/L of Methyl-B-Cyclodextrin 
comptexed with Linoleic Acid; 33.33 rng/L of Methyl -B-Cyclodextrin complexed 
with Oleic Acid; and 10 mg/L of Methyl-B-Cyclodextrin complexed with Retinal) 
with 2mm glutamine and lx penstrep. (BSA (81-068-3 Bayer) lOOgm dissolved in 1L 
DMEM for a 10% BSA stock solution). Filter the media and collect 50 ul for 
endotoxin assay in 15ml polystyrene conical. 

The transfection reaction is terminated, preferably by tag-teaming, at the end 
of the incubation period. Person A aspirates off the transfection media, while person 
B adds 1 .5ml appropriate media to each well. Incubate at 37°C for 45 or 72 hours 
depending on the media used: 1%BSA for 45 hours or CHO-5 for 72 hours. 

On day four, using a 300ul multichannel pipetter, aliquot 600ul in one 1ml 
deep well plate and the remaining supernatant into a 2ml deep well. The supernatants 
from each well can then be used in the assays described in Examples 13-20. 

It is specifically understood that when activity is obtained in any of the assays 
described below using a supernatant, the activity originates from either the 
polypeptide directly (e.g., as a secreted protein) or by the polypeptide inducing 
expression of other proteins, which are then secreted into the supernatant. Thus, the 
invention further provides a method of identifying the protein in the supernatant 
characterized by an activity in a particular assay. 

Examnte 12: Construction of OAS Rtm nrter Construct 

One signal transduction pathway involved in the differentiation and 
proliferation of cells is called the Jaks-STATs pathway. Activated proteins in the 
Jaks-STATs pathway bind to gamma activation site "GAS" elements or interferon- 
sensitive responsive element ("ISRE"), located in the promoter of many genes. The 
binding of a protein to these elements alter the expression of the associated gene. 

GAS and IS RE elements are recognized by a class of transcription factors 
called Signal Transducers and Activators of Transcription, or "STATs." There are six 
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members of the STATs family. Stall and Stat3 are present in many cell types, as is 
Stat2 (as response to IFN-alpha is widespread). Stat4 is more restricted and is not in 
many cell types though it has been found in T helper class I, cells after treatment with 
IL- 12. StatS was originally called mammary growth factor, but has been found at 
higher concentrations in other cells including myeloid cells. It can be activated in 
(issue culture cells by many cytokines. 

The STATs are activated to translocate from the cytoplasm to the nucleus 
upon tyrosine phosphorylation by a set of kinases known as the Janus Kinase pJaks") 
family. Jaks represent a distinct family of soluble tyrosine kinases and include Tyk2, 
Jakl, JakZ and Jak3. These kinases display significant sequence similarity and arc 
generally catalytically inactive in resting cells. 

The Jaks are activated by a wide range of receptors summarized in the Table 
below. (Adapted from review by Schidlerand Darnell. Ann. Rev. Biochenv 64:621- 
51 (1995).) A cytokine receptor family, capable of activating Jaks, is divided into two 
groups: (a) Class I includes receptors for IL-2, IL-3, IL-4, IL-6, IL-7, IL-9, IL-i 1, IL- 
12, IL-1 5, Epo, PRL, GH, G-CSF, GM-CSF, LIF, CNTF, and thrombopoietin: and (b) 
Class 2 includes IFN-a. IFN-g, and IL-10. The Class 1 receptors share a conserved 
cysteine motif (a set of four conserved cysteines and one tryptophan) and a WSXWS 
motif (a membrane proximal region encoding Trp-Ser-Xxx-Trp-Ser (SEQ ID NO:2)). 

Thus, on binding of a ligand to a receptor, Jaks are activated, which in mm 
activate STATs, which then translocate and bind to GAS elements. This entire 
process is encompassed in the Jaks -STATs signal transduction pathway. 

Therefore, activation of the Jaks-STATs pathway, reflected by the binding of 
the GAS or the ISRE element, can be used to indicate proteins involved in the 
proliferation and differentiation of cells. For example, growth factors and cytokines 
are known to activate the Jaks-STATs pathway. (See Table below.) Thus, by using 
GAS elements linked to reporter molecules, activators of the Jaks-STATs pathway 
can be identified. 
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To construct a synthetic GAS containing promoter element, which is used in 
the Biological Assays described in Examples 13-14, a PCR based strategy is 
employed lo generate a GAS-SV40 promoter sequence. The 5' primer contains four 
tandem copies of the GAS binding site found in the IRF1 promoter and previously 
demonstrated to bind STATs upon induction with a range of cytokines (Rothman et 
al.. Immunity 1:457-468 (1994).), although other GAS or ISRE eiements can be used 
instead. The 5' primer also contains 18bp of sequence complementary to the SV40 
early promoter sequence and is flanked with an Xhol site. The sequence of the 5' 
primer is: 

5*:GCGCCTCGAGATTTCCCCGAAATCTAGATTTCCCCGAAATGATTTCC(:C 
GAAATGATTTCCCCGAAATATCTGCCATCrCAATTAG:3' (SEQ ID NO:3) 

The downstream primer is complementary to the SV40 promoter and is 
flanked with a Hind III site: 5\GCGGCAAGCTTTTTGCAAAGCCTAGGC:3' 
(SEQ ID NO:4) 

PCR amplification is performed using the SV40 promoter template present in 
the B-gal: promoter plasmid obtained from Clontech. The resulting PCR fragment is 
digested with Xhol/Hind III and subcloncd into BLSK2-. (Stratagene.) Sequencing 
with forward and reverse primers confirms that the insert contains the following 
sequence: 

5' : CTCGAG ATTTCCCCG AA ATCTAG A7TTCCCCG AAATG ATTTCmrG A A A 

TGATTTCCCCGAAATATCTGCCATCTCAATTAGTCAGCAACCATAGTCCCG 

CCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCT 

CCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCC 

TCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCrriTTTGGAGGCCT 

AGGCTTTTGCAAA AAGCTT :3' (SEQ ID NO:5) 

With this GAS promoter element linked to the SV40 promoter, a GAS:SEAP2 
reporter construct is next engineered. Here, the reporter molecule is a secreted 
alkaline phosphatase, or "SEAP." Clearly, however, any reporter molecule can be 
instead of SEAP r in this or in any of the other Examples. Well known reporter 
molecules that can be used instead of SEAP include chloramphenicol 
acetyl transferase (CAT), luc if erase, alkaline phosphatase, B-galactosidase, green 
fluorescent protein (GFP), or any protein detectable by an antibody. 
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The above sequence confirmed synthetic GAS-SV40 promoter. element is 
subcloned into the pSEAP-Promoter vector obtained from Clontech using HindlTl and 
Xhol, effectively replacing the SV40 promoter with the amplified GAS:SV40 
promoter element, to create the GAS-SEAP vector. However, this vector does not 
contain a neomycin resistance gene, and therefore, is not preferred for mammalian 
expression systems. 

Thus, in order to generate mammalian stable cell lines expressing the GAS- 
SEAP reporter, the GAS-SEAP cassette is removed from the GAS-SEAP vector using 
Sail and Notl, and inserted into a backbone vector containing the neomycin resistance 
gene, such as pGFP- 1 (Cioniech). using these restriction sites in the multiple cloning 
site, to create the GAS-SEAP/Neo vector. Once this vector is transfected into 
mammalian cells, this vector can then be used as a reporter molecule for GAS binding 
as described in Examples 13-14. 

Other constructs can be made using the above description and replacing GAS 
with a different promoter sequence. For example, construction of reporter molecules 
containing NFK-B and EGR promoter sequences are described in Examples 15 and 
16. However, many other promoters can be substituted using the protocols described 
in these Examples. For instance, SRE, IL-2, NFAT, or Osteocalcin promoters can be 
substituted, alone or in combination (e.g.. G AS/NF- KB/EGR, GAS/NF-KB, II- 
2/NFAT, or NF-KB/GAS). Similarly, other cell lines can be used to test reporter 
construct activity, such as HELA (epithelial), HUVEC (endothelial). Reh (B-cell), 
Saos-2 (osteoblast). HUVAC (aortic), or Cardiomyocyte. 

Example 13: High -T hroughput Screening Assay for T-cell Activity. 

The following protocol is used to assess T-cell activity by identifying factors, 
such as growth factors and cytokines, that may proliferate or differentiate T-cells. T- 
cell activity is assessed using the GAS/SEAP/Neo construct produced in Example 12. 
Thus, factors that increase SEAP activity indicate the ability to activate the Jaks- 
STATS signal transduction pathway. The T-cell used in this assay is Jurkat T-cells 
(ATCC Accession No. TIB- 152), although MoIt-3 cells (ATCC Accession No. CRL- 
1552) and Molt-4 cells (ATCC Accession No. CRL-1582) cells can also be used. 
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Jurkat T-cells are lymphoblastic CD4+ Th I helper cells. In order to generate 
stable cell lines, approximately 2 million Jurkat cells are transfected with the GAS- 
SEAP/neo vector using DMRE-C (Life Technologies)(transfection procedure 
described below). The transfected cells are seeded to a density of approximately 
20,000 cells per well and transfectants resisiant to 1 mg/ml gcnticin selected. 
Resistant colonies are expanded and then tested for their response to increasing 
concentrations of interferon gamma. The dose response of a selected clone is 
demonstrated. 

Specifically, the following protocol will yield sufficient cells for 75 weils 
containing 200 ul of cells. Thus, it is either scaled up, or performed in multiple to - 
generate sufficient ceils for multiple 96 well plates. Jurkat cells are maintained in 
RPMI + 10% scrum with l%Pen-Strep, Combine 2.5 mis of OPTI-MEM (Life 
Technologies) with 10 ug of plasmid DNA in a T25 flask. Add 2.5 ml OPTI-MEM 
containing 50 ul of DMRIE-C and incubate at room temperature for 1 5-45 mins. 

During the incubation period, count cell concentration, spin down the required 
number of cells (10 7 per transfection), and resuspend in OPTI-MEM to a final 
concentration of 10 7 cells/ml. Then add 1ml of 1 x 10 7 cells in OPTI-MEM to T25 
flask and incubate at 37°C for 6 hrs. After the incubation, add 10 ml of RPMI -t- 15% 
serum. 

The Jurkat:GAS-SEAP stable reporter lines are maintained in RPMI +- 10% 
serum, 1 mg/ml Genticin, and \ % Pen-Sirep. These cells are treated with 
supernatants containing a polypeptide as produced by the protocol described in 
Example 1 1 . 

On the day of treatment with the supernatant, the cells should be washed and 
resuspended in fresh RPMI + 10% serum to a density of 500,000 cells per ml. The 
exact number of cells required will depend on the number of supernatants being 
screened. For one 96 well plate, approximately 10 million cells (for 10 plates, 100 
million cells) are required. 

Transfer the cells to a triangular reservoir boat, in order to dispense the cells 
into a 96 well dish, using a 12 channel pipette. Using a 12 channel pipette, transfer 
200 ul of cells into each well (therefore adding 100, 000 cells per well). 
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After all the plates have been seeded. 50 ul of the supematams are transferred 
directly from the 96 well plate containing the supematams into each well using a 12 
channel pipette. In addition, a dose of exogenous interferon gamma (0. 1, 1 .0, 10 ng) 
is added to wells H9, H10, and HI 1 to serve as additional positive controls for the 

assay. 

The 96 well dishes containing Jurkat cells treated with supernatants are placed 
in an incubator for 48 hrs (note: this time is variable between 48-72 hrs). 35 ul 
samples from each well are then transferred to an opaque 96 well plate using a 12 
channel pipette. The opaque plates should be covered (using sellophene covers) and 
stored at -20°C until SEAP assays are performed according to Example 17. The - 
plates containing the remaining treated cells are placed at 4°C and serve as a source 
of material for repeating the assay on a specific well if desired. 

As a positive control, 1 00 Unit/ml interferon gamma can be used which is 
known to activate Jurkat T cells. Over 30 fold induction is typically observed in the 
positive control wells. 

The above protocol may be used in the generation of both transient, as well as, 
stable transfected cells, which would be apparent to those of skill in the art. 

Example 14: High-Throughput S creening Assay Identifying Myeloid Activity 

The following protocol is used to assess myeloid activity by identifying 
factors, such as growth factors and cytokines, that may proliferate or differentiate 
myeloid cells. Myeloid cell activity is assessed using the GAS/SEAP/Neo construct 
produced in Example 12. Thus, factors that increase SEAP activity indicate the 
ability to activate the Jaks-STATS signal transduction pathway. The myeloid cell 
used in this assay is U937, a pre-monocyte cell line, although TF-1 , HL60, or KG1 
can be used. 

To transiently transfect U937 cells with the GAS/SEAP/Neo construct 
produced in Example 12, a DEAE-Dextran method (Kharbanda et. al., 1994, Cell 

Growth & Differentiation, 5:259-265) is used. First, harvest 2x10c 7 U937 cells and 
wash with PBS. The U937 cells are usually grown in RPMI 1640 medium containing 



WO 00/06698 



331 



PCT/USW/17130 



10% hcat-iaactivaled fetal bovine serum (FBS) supplemented with 100 units/ml 
penicillin and 100 mg/ml streptomycin. 

Next, suspend the ceils in 1 ml of 20 mM Tris-HCl (pH 7.4) buffer containing 
0.5 mg/ml DEAE-Dcxtran, 8 ug GAS-SEAP2 plasmid DNA, 140 mM NaCl, 5 mM 
KCI. 375 uM Na 2 HPO4.7H 2 0. 1 mM MgCl2. and 675 uM CaCI 2 - Incubate at 37<>C 
for 45 min. 

Wash the cells with RPM1 1640 medium containing 10% FBS and then 
resuspend in 10 ml complete medium and incubate at 37°C for 36 hr. 

Thc.GAS-SEAP/U937 stable cells are obtained by growingine ceiis in 400 
ug/ml G418. The G4I8-free medium is used for routine growth but every one to two 
months, the cells should be re-grown in 400 ug/ml G4I8 for couple of passages. 

These cells are tested by harvesting Ixio" cells (this is enough for ten 96-well 
plates assay) and wash with PBS. Suspend the cells in 200 ml above described 
growth medium, with a final density of 5x10* cells/ml. Plate 200 ul cells per well in 
the 96-well plate (or 1x10 s cells/well). 

Add 50 ul of the supernatant prepared by the protocol described in Example 
1 1. Incubate at 37°C for 48 to 72 hr. As a positive control, 100 Unit/ml interferon 
gamma can be used which is known to activate U937 cells. Over 30 fold induction is 
typically observed in the positive control wells. SEAP assay the supernatant 
according to the protocol described in Example 17. 

Example 15: High-Throughput Screening Assay Identifying Ne uronal Activity. 

When cells undergo differentiation and proliferation, a group of genes are 
activated through many different signal transduction pathways. One of these genes, 
EGR1 (early growth response gene I ), is induced in various tissues and cell types 
upon activation. The promoter of EGR1 is responsible for such induction. Using the 
EGR1 promoter linked to reporter molecules, activation of cells can be assessed. 

Particularly, the following protocol is used to assess neuronal activity in PC 12 
cell lines. PC 12 cells (rat phenochromocytoma cells) are known to proliferate and/or 
differentiate by activation with a number of mitogens, such as TPA (tetradecanoyl 
phorbol acetate), NGF (nerve growth factor), and EGF (epidermal growth factor). 
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The EGR1 gene expression is activated during this treatment. Thus, by stably 
transfecting PC 12 cells with a construct containing an EGR promoter linked to SEAP 
10 reporter, activation of PC 1 2 cells can be assessed. 

The EGR/SE AP reporter construct can be assembled by the following 
5 protocol. The EGR- 1 promoter sequence (-633 to +l)(Sakamoto K et al.. Oncogene 
6:867-871 ( 199 1)) can be PCR amplified from human genomic DNA using the 
15 following primers: 

5' GCGCTCGAGGGATGACAGCGATAGAACCCCGG -3' (SEQ ID NO:6) 
5' GCGAAGCTTCGCGACTCCCCGGATCCGCCTC-3' (SEQ ID NO:7) 
2Q 10 Using the GA5:SEAP/Neo vector produced in Example 12, RGR1 amplified 

product can then be inserted into this vector. Linearize the GAS:SEAP/Nco vector 
using restriction enzymes Xhol/Hindlll, removing the GAS/SV40 stuffer. Restrict the 
EGR1 amplified product with these same enzymes. Ligate the vector and the EGR 1 
25 promoter. 

15 To prepare 96 well -plates for cell culture, two mis of a coating solution (1:30 

dilution of collagen type I (Upstate Biotech Inc. Cat#08-1 15) in 30%ethanol (filter 
sterilized)) is added per one 10 cm plate or 50 ml per well of the 96-weli plate, and 
allowed to air dry for 2 hr. 

PC 12 cells are routinely grown in RPMI-1640 medium (Bio Whittaker) 
20 containing 10% horse serum (JRH BIOSCIENCES, Cat. # 12449-78P), 5% heat- 
35 inactivated fetal bovine serum (FBS) supplemented with 100 units/ml penicillin and 

100 ug/mi streptomycin on a precoated 10 cm tissue culture dish. One to four split is 
done every three to four days. Cells arc removed from the plates by scraping and 
resuspended with pipetting up and down for more than 15 times. 
40 25 Transfect the EGR/SEAP/Neo construct into PC 1 2 using the Lipofectamine 

protocol described in Example II. EGR-SEAP/PCI2 stable cells are obtained by 
growing the cells in 300 ug/ml G418. The G418-frcc medium is used for routine 
45 growth but every one to two months, the cells should be re-grown in 300 ug/ml G418 

for couple of passages. 
30 To assay for neuronal activity, a 10 cm plate with cells around 70 to 80% 

confluent is screened by removing the old medium. Wash the cells once with PBS 

50 
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(Phosphate buffered saline). Then starve the cells in low serum medium (RPMJ-1640 
containing 1% horse serum and 0.5% FBS with antibiotics) overnight. 

The next morning, remove the medium and wash the cells with PBS. Scrape 
off the ceils from the plate, suspend the cells well in 2 ml low serum medium. Count 

the cell number and add more low serum medium to reach final cell density as 5x1 0^ 
cells/ml. 

Add 200 ul of the cell suspension to each well of 96- well plate (equivalent to 
IxlO 5 cells/well). Add 50 ul supernatant produced by Example 1 1, 37°C for 48 to 72 
nr. As a positive control, a growth factor known to activate PCI 2 cells through. EGR 
can be used, such as 50 ng/ul of Neuronal Growth Factor (NGF). Over fifty-fold 
induction of SEAP is typically seen in the positive control wells. SEAP assay the 
supernatant according to Example 17. 

Example 16; High-Throughput Scree ning Assay for T-oell Activity 

NF-kB (Nuclear Factor kB) is a transcription factor activated by a wide 
variety of agents including the inflammatory cytokines IL-1 and TNF, CD30 and 
CD40, lymphotoxin-alpha and lymphotoxin-bcta, by exposure to LPS or thrombin, 
and by expression of certain viral gene products. As a transcription factor, NF-kB 
regulates the expression of genes involved in immune cell activation, control of 
upoptosis (NF- kB appears to shield cells from apoptosis), B and T-ceil development, 
anti-viral and antimicrobial responses, and multiple stress responses. 

In non-stimulated conditions. NF- kB is retained in the cytoplasm with I-kB 
(Inhibitor kB). However, upon stimulation, I- Kfi is phosphorylated and degraded, 
causing NF- kB to shuttle to the nucleus, thereby activating transcription of target 
genes. Target genes activated by NF- kB include IL-2, II, -6, GM-CSF, ICAM-l and 
class 1 MHC. 

Due to its central role and ability to respond to a range of stimuli, reporter 
constructs utilizing the NF-kB promoter element are used to screen the supernatants 
produced in Example 11. Activators or inhibitors of NF-kB would be useful in 
treating diseases. For example, inhibitors of NF-kB could be used to treat those 
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diseases related to the acute or chronic activation of NF-kB. such as rheumatoid 
arthritis. 

To construct a vector containing the NF-kB promoter element, a PCR based 
strategy is employed. The upstream primer contains four tandem copies of the NF-kB 
binding site (GGGGACTTTCCC) (SEQ ID NO:8). 18 bp of sequence complementary 
to the 5 T end of the SV40 early promoter sequence, and is flanked with an Xhol site: 
5 ' rGCGGCCTCG AGGGG ACTTTCCCGGGG ACTTTCCGGGG ACTTTCCGGG AC 
TTTCCATCCTGCCATCTC AATTAG:3 ' (SEQ ID NO:9) 

The downstream primer is complementary to the .V end of the SV40 promoter 
and is flanked with a Hind III site: 

S'lGCGGCAAGCTnTTGCAAAGCCTAGGC^ (SEQ ID NO:4) 

PCR amplification is performed using the SV40 promoter template present in 
the pB-gal:promoter plasmid obtained from Clontcch. The resulting PCR fragment is 
digested with Xhol and Hind III and subcloned into BLSK2-. (Stratagene) 
Sequencing with the T7 and T3 primers confirms the insert contains the following 
sequence: 

5\CTCGAGGGGACTTTCCCGGGGACTTTCCGGGGACTTTCCGGGACTTTCC 
ATCTGCCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCC 
ATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGA 
cr A a r irrnri ATTTATGC AG AGGCCG AGGCCG CCTCGGCCTCTG AGCTA 
TTCCAGAAGTAGTGAGGAGGCTITTTTGGAGGCCTAGGCTTTTGCAAAAA 
GCTT:3'(SEQ ID NO: 10) 

Next, replace the SV40 minimal promoter element present in the pSEAP2- 
promoter plasmid (Clontcch) with this NF-kB /SV40 fragment using Xhol and 
Hindlll. However, this vector does not contain a neomycin resistance gene, and 
therefore, is not preferred for mammalian expression systems. 

In order to generate stable mammalian cell lines, the NF-KB/SV40/SEAP 
cassette is removed from the above NF-kB/SEAP vector using restriction enzymes 
Sail and NotI, and inserted into a vector containing neomycin resistance. Particularly, 
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the NF-KB/SV40/SEAP cassette was inserted into pGFP-1 (Clontech). replacing the 
GFP gene, after restricting pGFP-I with Sail and Notl. 

Once NF-KB/SV40/SEAP/Neo vector is created, stable Jurkat T-cells are 
created and maintained according to the protocol described in Example 13. Similarly, 
the method for assaying supernatants with these stable Jurkat T-cells is also described 
in Example 13. As a positive control, exogenous TNF alpha (0. 1, 1, 10 ng) is added to 
wells H9, H10, and HI 1, with a 5-10 fold activation typically observed. 

Esfampie f 7; Assay for sfiAP Activity 

As a reporter molecule for the assays described in Examples 1 3-16, SEAP . 
activity is assayed using the Tropix Phospho-light Kit (Cat. BP-400) according to the 
following general procedure. The Tropix Phospho-light Kit supplies the Dilution, 
Assay, and Reaction Buffers used below. 

Prime a dispenser with the 2.5x Dilution Buffer and dispense 15 u.1 of 2.5x 
dilution buffer into Opt i plates containing 35 \i\ of a supernatant. Seal the plates with 
a plastic sealer and incubate at 65°C for 30 min. Separate the Optiplates to avoid 
uneven heating. 

Cool the samples to room temperature for 15 minutes. Empty the dispenser 
and prime with the Assay Buffer. Add 50 pJ Assay Buffer and incubate at room 
temperature 5 min. Empty the dispenser and prime with the Reaction Buffer (see the 
table below). Add 50 |JLl Reaction Buffer and incubate at room temperature for 20 
minutes. Since the intensity of the chemiluminescent signal is time dependent, and it 
takes about 10 minutes to read 5 plates on luminometer, one should treat 5 plates at 
each time and start the second set 10 minutes later. 

Read the relative light unit in the luminometer. Set H 12 as blank, and print 
the results. An increase in chemiluminescence indicates reporter activity. 



Reaction Buffer Formulation: 

# of plates Rxn buffer diluent (ml) CSPD(ml) 

To 60 3 

1 1 65 3.25 

12 70 3.5 
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75 


3.75 




14 
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4 




15 


85 


4.25 


10 


16 


90 


4.5 
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4.75 




18 


100 
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19 


105 
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20 


110 
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120 
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8.75 
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9.25 
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9.5 


35 


37 


195 


9.75 




38 


200 


10 




39 


205 


10.25 




40 


210 


10.5 
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230 
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11.75 


45 


46 


240 


12 




47 


245 


12.25 




48 


250 


12.5 




49 


255 


12.75 


50 


50 


260 


13 
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Example 18: High-Throughput Scr eening Assay Identifying Changes in Small 
Molecule Concentration and Memb rane Permeability 

Binding of a ligand to a receptor is known to alter intracellular levels of small 
molecules, such as calcium, potassium, sodium, and pH, as well as alter membrane 
potential. These alterations can be measured in an assay to identify supernatants 
which bind to receptors of a particular cell. Although the following protocol 
describes an assay for calcium, this protocol can easily be modified to detect changes 
in potassium, sodium, pM, membrane potential, or any other small molecule which is 
detectable by a fluorescent probe. 

The following assay uses Fluorometric Imaging Plate Reader ("FLIPR") to 
measure changes in fluorescent molecules (Molecular Probes) that bind small 
molecules. Clearly, any fluorescent molecule detecting a small molecule can be used 
instead of the calcium fluorescent molecule, fluo-4 (Molecular Prefces, inc. ; 
catalog no. F-14202) , used here. 

For adherent cells, seed the cells at 10,000 -20,000 cells/well in a Co-star 
black 96-well plate with clear bottom. The plate is incubated in a CO, incubator for 
20 hours. The adherent cells are washed two times in Biotek washer with 200 ul of 
HBSS (Hank's Balanced Salt Solution) leaving 100 ui of buffer after the final wash. 

A stock solution of 1 mg/ml fluo-4 is made in 10% pluronic acid DMSO. To 
load the ceils with fluo-4 , 50 ul of 12 ug/ml fluo-4 is added to each well. The plate 
is incubated at 37°C in a C0 2 incubator for 60 min. The plate is washed four times in 
the Biotek washer with HBSS leaving 100 ul of buffer. 

For non-adherent cells, the cells are spun down from culture media. Cells are 
re-suspended to 2-5xl0 6 cells/ml with HBSS in a 50-ml conical tube. 4 ul of 1 mg/ml 
fluo-4 solution in 10% pluronic acid DMSO is added to each ml of cell suspension. 
The tube is then placed in a 37°C water bath for 30-60 nun. The cells are washed 
twice with HBSS, resuspended to I x 10* ceils/ml, and dispensed into a microplate, 100 
ul/well. The plate is centrifuged at 1000 rpm for 5 min. The plate is then washed 
once in Denley Ceil Wash with 200 uL followed by an aspiration step to 100 ul final 
volume. 
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For a non-cell based assay, each well contains a fluorescent molecule, such as 
fluo-4 . The supernatant is added to the well, and a change in fluorescence is 
detected. 

To measure the fluorescence of intracellular calcium, the FLIPR is set for the 
following parameters: (1) System gain is 300-800 raW; (2) Exposure time is 0.4 
second; (3) Camera F/stop is F/2; (4) Excitation is 488 nm; (5) Emission is 530 nm; 
and (6) Sample addition is 50 ul. Increased emission at 530 nm indicates an 
extracellular signaling event which has resulted in an increase in the intracellular 
Ca" 1 "*" concentration. 

Example 1 * Hieh-Thrpughput S c r e ening As say Identifying Tyrosine Kinase 
Activity 

The Protein Tyrosine Kinases (PTK) represent a diverse group of 
transmembrane and cytoplasmic kinases, Within the Receptor Protein Tyrosine 
Kinase RPTK) group are receptors for a range of mitogenic and metabolic growth 
factors including the PDGF, FGF, EGF, NGF, HGF and Insulin receptor subfamilies. 
In addition there are a large family of RPTKs for which the corresponding ligand is 
unknown. Ligancis for R?TKs include mainly secreted small proteins, but also 
membrane-bound and extracellular matrix proteins. 

Activation of RPTK by ligands involves ligand-mediated receptor 
dimerizaiion, resulting in transphosphorylation of the receptor subunits and activation 
of the cytoplasmic tyrosine kinases. The cytoplasmic tyrosine kinases include 
receptor associated tyrosine kinases of the sre-family (e.g., src T yes, Ick, lyn. fyn) and 
non-receptor linked and cytosolic protein tyrosine kinases, such as the Jak family, 
members of which mediate signal transduction triggered by the cytokine superfarnily 
of receptors (e.g., the Intcrlcukins, Interferons, GM-CSF, and Leptin). 

Because of the wide range of known factors capable of stimulating tyrosine 
kinase activity, the identification of novel human secreted proteins capable of 
activating tyrosine kinase signal transduction pathways are of interest. Therefore, the 
following protocol is designed to identify those novel human secreted proteins 
capable of activating the tyrosine kinase signal transduction pathways. 
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Seed target cells (e.g., primary keratinocytes) ai a density of approximately 
25.000 ceils per well in a 96 well Loprodyne Silent Screen Plates purchased from 
Nalge Nunc (Maperville, IL). The plates are sterilized with two 30 minute rinses with 
100% ethanol. rinsed with water and dried overnight. Some plates are coated for 2 hr 
with 100 ml of cell culture grade type I collagen (50 mg/ml). gelatin (2%) or 
polylysine (50 mg/ml). all of which can be purchased from Sigma Chemicals (St. 
Louis, MO) or 10% Matrigcl purchased from Becton Dickinson (Bedford,MA), or 
calf serum, rinsed with PBS and stored at 4°C. Cell growth on these plates is assayed 
by seeding 5.000 cells/well in growth medium and indirect quantitation of cell 
number through use of alaraarBluc as described by the manufacturer Alamar 
Biosciences, Inc. (Sacramento, CA) after 48 hr. Falcon plate covers #3071 from 
Becton Dickinson (BedfordMA) are used to cover the Loprodyne Silent Screen 
Plates. Falcon Microtest III cell culture plates can also be used in some proliferation 
experiments. 

To prepare extracts, A431 cells are seeded onto the nylon membranes of 
Loprodyne plates (20.000/200m]/well) and cultured overnight in complete medium. 
Cells are quiesced by incubation in serum- free basal medium for 24 hr. After 5-20 
minutes treatment with EOF (60ng/ml) or 50 ui of the supernatant produced in 
Example 1 1 , die medium was removed and 100 ml of extraction butter ((20 mM 
HEPES pH 7.5, 0.15 M NaCl. l%Triton X-100. 0.1% SDS, 2 mM Na3V04, 2 mM 
Na4P207 and a cocktail of protease inhibitors (# 1836170) obtained from 
Boeheringer Mannheim (Indianapolis, IN) is added to each well and the plate is 
shaken on a rotating shaker for 5 minutes at 4°C. The plate is then placed in a 
vacuum transfer manifold and the extract filtered through the 0.45 mm membrane 
bottoms of each well using house vacuum. Extracts are collected in a 96-well 
catch/assay plate in the bottom of the vacuum manifold and immediately placed on 
ice. To obtain extracts clarified by centrifugaiion, the content of each well, after 
detergent solubilization for 5 minutes, is removed and centrifuged for 15 minutes at 
4°Cat 16,000 xg. 
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Test the filtered extracts for levels of tyrosine kinase activity. Although many 
methods of detecting tyrosine kinase activity are known, one method is described 
here. 

Generally, the tyrosine kinase activity of a supernatant is evaluated by 
determining its ability to phosphorylate a tyrosine residue on a specific substrate (a 
biotinylated peptide). Biotinylatcd peptides that can be used for this purpose include 
PSK1 (corresponding to amino acids 6-20 of the cell division kinase cdc2-p34) and 
PSK2 (corresponding to amino acids 1-17 of gastrin). Both peptides are substrates for 
a range of tyrosine kinases and are available from Boehringer Mannheim. 

The tyrosine kinase reaction is set up by adding the following components in 
order. First, add lOul of 5uM Biotinylated Peptide, then lOul ATP/Mg2 + (5mM 
ATP/50mM MgCl2) T then lOul of 5x Assay Buffer (40mM imidazole hydrochloride, 
pH7.3, 40 mM bcta-glycerophosphate, ImM EGTA, lOOmM MgCl2, 5 mMMnCl2, 
0.5 mg/ml BS A) f then 5ul of Sodium Vanadate( 1 mM), and then 5ul of water. Mix the 
components gently and preincubate the reaction mix at 30°C for 2 nun. Initial the 
reaction by adding lOul of the control enzyme or the filtered supernatant. 

The tyrosine kinase assay reaction is then terminated by adding 10 ul of 
1 20mm EDTA and place the reactions on ice. 

Tyrosine kinase activity is determined by transferring 50 ul aliquot of reaction 
mixture to a microtitcr plate (MTP) module and incubating at 37°C for 20 min. This 
allows the streptavadin coated 96 well plate to associate with the biotinylated peptide. 
Wash the MTP module with 300ul/wel! of PBS four times. Next add 75 ui of anti- 
phospotyrosine antibody conjugated to horse radish peroxidase(anti-P-Tyr- 

POD(0.5u/nd)) to each well and incubate at 37°C for one hour. Wash the well as 
above. 

Next add lOOul of peroxidase substrate solution (Boehringer Mannheim) and 
incubate at room temperature for at least 5 mins (up to 30 min). Measure the 
absorbance of the sample at 405 nm by using ELISA reader. The level of bound 
peroxidase activity is quantitated using an ELISA reader and reflects the level of 
tyrosine kinase activity. 
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EXflTOp l Q 20: Higfr-Thron g hpm Screen i ng Assay Identifying Phosp h^^i^ 
Activity 

As a potential alternative and/or compliment to the assay of protein tyrosine 
kinase activity described in Example 19, an assay which detects activation 
(phosphorylation) of major intracellular signal transduction intermediates can also be 
used. For example, as described below one particular assay can detect tyrosine 
phosphorylation of the Erk-1 and Erk-2 kinases. However, phosphorylation of other 
molecules, such as Raf, JNK, p38 MAP, Map kinase kinase (MEK), MEK kinase, 
Src, Muscle specific kinase (MuSK), IRAK, Tec, and Janus, as well as any other 
phosphoserine, phosphoryrosine. or phosphothrconine molecule, can be detected by 
suhstimting these molecules for Erk-1 or Erk-2 in the following assay. 

Specifically, assay plates are made by coating the wells of a 96-well ELISA 
plate with 0. Iml of protein G (1 ug/ml) for 2 hr at room temp, (RT). The plates are 
then rinsed with PBS and blocked with 3% BSA/PBS for 1 hr at RT. The protein G 
plates are then treated with 2 commercial monoclonal antibodies (I OOng/weil) against 
Erk-1 

and Erk-2 (1 hr at RT) (Santa Cruz Biotechnology). (To detect other molecules, this 
step can easily be modified by substituting a monoclonal antibody detecting any of 
the above described molecules.) After 3-5 rinses with PBS, the plates are stored at 
4°C until use. 

A43 1 cells are seeded at 20,000/well in a 96-well Loprodyne filterplate and 
cultured overnight in growth medium. The cells are then starved for 48 hr in basal 
medium (DMEM) and then treated with EGF (6ng/well) or 50 ul of the supernatants 
obtained in Example 1 1 for 5-20 minutes. The cells are then solubiiizcd and extracts 
filtered directly into the assay plate. 

After incubation with the extract for 1 hr at RT. the wells are again rinsed. As 
a positive control, a commercial preparation of MAP kinase ( lOng/well) is used in 
place 

of A431 extract. Plates are then treated with a commercial polyclonal (rabbit) 
antibody (lug/ml) which specifically recognizes the phosphorylated epitope of the 
Erk-1 and Erk-2 kinases ( 1 hr at RT). This antibody is biotinylated by standard 
procedures. The bound polyclonal antibody is then quantitated by successive 
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incubations with Euiopium-streptavidin and Europium fluorescence enhancing 
reagent in the Wallac DELFIA instrument (time-resolved fluorescence). An increased 
fluorescent signal over background indicates a phosphorylation. 

Example 21: Method of Determining Alterations in a Gene Correspond in? to a 
Polynucleotide 

RNA isolated from entire families or individual patients presenting with a 
phenotypc of interest (such as a disease) is be isolated. cDNA is then generated from 
ihese RNA samples using protocols known in the art. (See, Sambrook.) The cDNA 
is then used as a template for PCR, employing primers surrounding regions of interest 
in SEQ ID NO:X. Suggested PCR conditions consist of 35 cycles at 95°C for 30 
seconds; 60-120 seconds at 52-58°C; and 60-120 seconds at 70°C, using buffer 
solutions described in Sidransky, D..etal., Science 252:706 (1991 ). 

PCR products are then sequenced using primers labeled at their 5' end with T4 
polynucleotide kinase, employing SequiTherm Polymerase. (Epicentre 
Technologies). The intron-exon borders of selected exons is also determined and 
genomic PCR products analyzed to confirm the results. PCR products harboring 
suspected mutations is then cloned and sequenced to validate the results of the direct 
sequencing. 

PCR products is cloned into T-tailed vectors as described in Holton, T.A. and 
Graham, M.W.. Nucleic Acids Research, 19:1 156 (1991) and sequenced with T7 
polymerase (United States Biochemical). Affected individuals are identified by 
mutations not present in unaffected individuals. 

Genomic rearrangements are also observed as a method of determining 
alterations in a gene corresponding to a polynucleotide. Genomic clones isolated 
according to Example 2 are nick-translated with digoxigenindeoxy-uridine 5'- 
triphosphatc (Boeliringer Manheim), and FISH performed as described in Johnson. 
Cg. et ah, Methods Cell Biol. 35:73-99 (1991). Hybridization with the labeled probe 
is carried out using a vast excess of human cot- 1 DNA for specific hybridization to 
the corresponding genomic locus. 

Chromosomes are counterstained with 4.6-diamino-2-phenylidole and 
propidium iodide, producing a combination of C- and R-bands. Aligned images for 
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precise mapping are obtained using a triple-band filter set (Chroma Technology, 
Brattleboro, VT) in combination with a cooled charge-coupled device camera 
(Photometries, Tucson, A2) and variable excitation wavelength filters.. (Johnson, Cv. 
et al. Genet Anal. Tech. Appi., 8:75 (1991).) Image collection, analysis and 
chromosomal fractional length measurements are performed using the ISee Graphical 
Program System. (Inovision Corporation, Durham, NC) Chromosome alterations of 
the genomic region hybridized by the probe are identified as insertions, deletions, and 
translocations. These alterations are used as a diagnostic marker for an associated 
disease. 

Example 22: Method of Detecting Abnormal Levels of a Polypeptide in a 
Biological Sample 

A polypeptide of the present invention can be detected in a biological sample, 
and if an increased or decreased level of the polypeptide is detected, this polypeptide 
is a marker for a particular phenotype. Methods of detection are numerous, and thus, 
it is understood that one skilled in the art can modify the following assay to fit their 
particular needs. 

For example, antibody-sandwich ELISAs are used to detect polypeptides in a 
sample, preferably a biological sample. Wells of a microtiter plate are coated with 
specific antibodies, at a final concentration of 0.2 to 10 ug/ml. The antibodies are 
either monoclonal or polyclonal and are produced by the method described in 
Example 10. The wells are blocked so that non-specific binding of the polypeptide to 
the well is reduced. 

The coated wells are then incubated for > 2 hours at RT with a sample 
containing the polypeptide. Preferably, serial dilutions of the sample should be used 
to validate results. The plates are then washed three times with deionized or distilled 
water to remove unbounded polypeptide. 

Next, 50 ul of specific antibody-alkaline phosphatase conjugate, at a 
concentration of 25-400 ng, is added and incubated for 2 hours at room temperature. 
The plates are again washed three times with deionized or distilled water to remove 
unbounded conjugate. 
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Add 75 ul of 4-methylumbcllifcryl phosphate (MUP) or p-nitrophenyl 
phosphate (NPP) substrate solution to each well and incubate 1 hour at room 
temperature. Measure the reaction by a microliter plate reader. Prepare a standard 
curve, using serial dilutions of a control sample, and plot polypeptide concentration 
on the X-axis (log scale) and fluorescence or absorbance of the Y-axis (linear scale). 
Interpolate the concentration of the polypeptide in the sample using the standard 
curve. 

Example 23: Formulati ng a Polypeptide 

The secreted polypeptide composition will be formulated and dosed in a 
fashion consistent with good medical practice, taking into account the clinical 
condition of the individual patient (especially the side effects of treatment with the 
secreted polypeptide alone), the site of delivery, the method of administration, the 
scheduling of administration, and other factors known to practitioners. The "effective 
amount" for purposes herein is thus determined by such considerations. 

As a general proposition, the total pharmaceuticaUy effective amount of 
secreted polypeptide administered parenterally per dose will be in the range of about 1 
tig/kg/day to 10 mg/kg/day of patient body weight, although, as noted above, this will 
be subject to therapeutic discretion. More preferably, this dose is at least 0.01 
mg/kg/day, and most preferably for humans between about 0.01 and I mg/kg/day for 
the hormone. If given continuously, the secreted polypeptide is typically 
administered at a dose rate of about I jig/kg/hour to about 50 ng/kg/hour, either by 1- 
4 injections per day or by continuous subcutaneous infusions, for example, using a 
mini-pump. An intravenous bag solution may also be employed. The length of 
treatment needed to observe changes and the interval following treatment for 
responses to occur appears to vary depending on the desired effect. 

Pharmaceutical compositions containing the secreted protein of the invention 
arc administered orally, rectally, parenterally, intracistemally, intravaginally, 
intraperitoneally, topically (as by powders, ointments, gels, drops or transdermal 
patch), hucally, or as an oral or nasal spray. "PharmaceuticaUy acceptable carrier" 
refers to a non-toxic solid, semisolid or liquid filler, diluent, encapsulating material or 
formulation auxiliary of any type. The term "parenteral" as used herein refers to 
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modes of administration which include intravenous, intramuscular, intraperitoneal, 
intrastemal, subcutaneous and intraarticular injection and infusion. 

The secreted polypeptide is also suitably administered by sustained-release 
systems. Suitable examples of sustained-release compositions include semi- 
permeable polymer matrices in the form of shaped articles, e.g., films, or 
mirocapsules. Sustained-release matrices include polylactides (U.S. Pat. No. 
3,773,919, EP 58,481), copolymers of L-glutamic acid and gamma- ethyl- L-glutamate 
(Sidman, U. et aJ.. Biopolyuiers 22:547-556 (1983)), poly (2- hydroxyethyl 
methacrylate) {R. Longer era!., i. Biomed. Mater. Res. 15: 167-277 ( 1981). and R. 
Langer, Chem. Tech. 1 2:98-105 ( 1982)), ethylene vinyl acetate (R. Langer et al.) or 
poly-D- (-)-3-hydroxybutyric acid (EP 133,988). Sustained-release compositions 
also include liposomally entrapped polypeptides. Liposomes containing the secreted 
polypeptide are prepared by methods known per se: DE 3.2 18, 12 1; Epstein et al., 
Proc. Natl. Acad. Sci. USA 82:3688-3692 (1985); Hwang et al., Proc. Nad. Acad. Sci. 
USA 77:4030-4034 (1980); EP 52,322; EP 36,676; EP 88,046; EP 143,949; EP 
142,641; Japanese Pat. Appl. 83-1 18008; U.S. Pat. Nos. 4,485,045 and 4,544,545; and 
EP 102,324. Ordinarily, the liposomes are of the small (about 200-800 Angstroms) 
_:ni!azriei'ar type in which the lipid content is greater than about 30 mol. percent 
cholesterol, the selected proportion being adjusted for the optimal secreted 
polypeptide therapy. 

For parenteral administration, in one embodiment, the secreted polypeptide is 
formulated generally by mixing it at the desired degree of purity, in a unit dosage 
injectable form (solution, suspension, or emulsion), with a pharmaceutical ly 
acceptable carrier, i.e., one that is non-toxic to recipients at the dosages and 
concentrations employed and is compatible with other ingredients of the formulation. 
For example, the formulation preferably does not include oxidizing agents and other 
compounds that are known to be deleterious to polypeptides. 

Generally, the formulations are prepared by contacting the polypeptide 
uniformly and intimately with liquid carriers or finely divided solid carriers or both. 
Then, if necessary, the product is shaped into the desired formulation. Preferably the 
carrier is a parenteral carrier, more preferably a solution that is isotonic with the blood 
of the recipient. Examples of such carrier vehicles include water, saline. Ringer's 
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solution, and dextrose solution. Non-aqueous vehicles such as fixed ojls and ethyl 
oieate are aJso useful herein, as well as liposomes. 

The carrier suitably contains minor amounts of additives such as substances 
that enhance isotonicity and chemical stability. Such materials are non-ioxic to 
recipients at the dosages and concentrations employed, and include buffers such as 
phosphate, citrate, succinate, acetic acid, and other organic acids or their salts; 
antioxidants such as ascorbic acid; low molecular weight (less than about ten 
residues) polypeptides, e.g., polyargininc or tripeptides; proteins, such as seuun 
albumin, gelatin, or .immunoglobulins; hydrophiiic polymers such as 
polyvinylpyrrolidone; amino acids, such as glycine, glutamic acid, aspanic acid, or 
arginine; monosaccharides, disaccharides, and other carbohydrates including cellulose 
or its derivatives, glucose, manose, or dextrins; chelating agents such as EDTA; sugar 
alcohols such as mannitoi or sorbitol; counterions such as sodium; and/or nonionic 
surfactants such as polysorbates. poloxamers, or PEG. 

The secreted polypeptide is typically formulated in such vehicles at a 
concentration of ubout 0. 1 mg/ml to 100 mg/ml, preferably 1-10 nig/ml, at a pH of 
about 3 to 8. It will be understood that the use of certain of the foregoing excipients, 
carriers, cr stabilizers will result in the formation of polypeptide salts. 

Any polypeptide to be used for therapeutic administration can be sterile. 
Sterility is readily accomplished by filtration through sterile filtration membranes 
(e.g., 0.2 micron membranes). Therapeutic polypeptide compositions generally are 
placed into a container having a sterile access port, for example, an intravenous 
solution bag or vial having a stopper pierceable by a hypodermic injection needle. 

Polypeptides ordinarily will be stored in unit or multi-dose containers, for 
example, sealed ampoules or vials, as an aqueous solution or as a lyophilizcd 
formulation for reconstitution. As an example of a lyophilized formulation, 10-ml 
vials are filled with 5 ml of sterile-filtered \% (w/v) aqueous polypeptide solution, 
and the resulting mixture is lyophilized. The infusion solution is prepared by 
reconstituting the lyophilized polypeptide using bacteriostatic Water-for-Injection. 

The invention also provides a pharmaceutic a 1 pack or kit comprising one or 
more containers filled with one or more of the ingredients of the pharmaceutical 
compositions of the invention. Associated with such containers) can be a notice in 
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the form prescribed by a governmental agency regulating the manufacture, use or sale 
of pharmaceuticals or biological products, which notice reflects approval by the 
10 agency of manufacture, use or sale for human administration. In addition, the 

polypeptides of the present invention may be employed in conjunction with other 
5 therapeutic compounds. 



Example 24: Method nf T reating Decreased Levels of the Polvp eptijtp 

It will be appreciated that conditions caused by a decrease in the standard or 
normal expression level of a secreted protein in an individual can be treated by 
_ 10 administering the polypeptide of the present invention! preferably in the secreted 
form. Thus, the invention also provides a method of treatment of an individual in 
need of an increased level of the polypeptide comprising administering to such an 
individual a pharmaceutical composition comprising an amount of the polypeptide to 
increase the activity level of the polypeptide in such an individual. 
15 For example, a patient with decreased levels of a polypeptide receives a daily 

dose 0.1-100 ug/kg of the polypeptide for six consecutive days. Preferably, the 
polypeptide is in the secreted form. The exact details of the dosing scheme, based on 
adrrir.isrraticr. and fcrnulation, are provided in Example 23. 



20 Example 25; Method of Treating Incr eased Levels of the Polype ptide 

35 Antisense technology is used to inhibit production of a polypeptide of the 

present invention. This technology is one example of a method of decreasing levels 
of a polypeptide, preferably a secreted form, due to a variety of etiologies, such as 
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For example, a patient diagnosed with abnormally increased levels of a 
polypeptide is administered intravenously antisense polynucleotides at 0.5, 1.0, 1.5, 
2.0 and 3.0 mg/kg day for 21 days. This treatment is repeated after a 7-day rest 
period if the treatment was well tolerated. The formulation of the antisense 
polynucleotide is provided in Example 23. 

Example 26; Method of Treatment Using Gene Therapy 
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One method of gene therapy transplants fibroblasts, which are capable of 
expressing a polypeptide, onto a patient. Generally, fibroblasts are obtained from a 
subject by skin biopsy. The resulting tissue is placed in tissue-culture medium and 
separated into small pieces. Small chunks of the tissue are placed on a wet surface of 
a tissue culture flask, approximately ten pieces are placed in each flask. The flask is 
turned upside down, closed tight and left at room temperature over night. After 24 
hours at room temperature, the flask is inverted and the chunks of tissue remain fixed 
to the bottom of the flask and fresh media (e.g., Ham's F12 media, with 10% FBS, 
penicillin and streptomycin) is added. The flasks are then incubated at 37°C for 
approximately one week. 

At this time, fresh media is added and subsequently changed every several 
days. After an additional two weeks in culture, a monolayer of fibroblasts emerge. 
The monolayer is trypsinized and scaled into larger flasks. 

pMV-7 (Kirschmeier, P.T. et al., DNA, 7:219-25 (1988)), flanked by the long 
terminal repeats of the Moloney murine sarcoma virus, is digested with EcoRI and 
HindHI and subsequently treated with calf intestinal phosphatase. The linear vector is 
fractionated on agarose gel and purified, using glass beads. 

The cDNA encoding a polypeptide of the present invention can be amplified 
using PCR primers which correspond to the 5' and 3' end sequences respectively us set 
forth in Example 1 . Preferably, the 5* primer contains an EcoRI site and the 3' primer 
includes a HindlH site. Equal quantities of the Moloney murine sarcoma virus linear 
backbone and the amplified EcoRI and Hindlll fragment are added together, in the 
presence of T4 DNA ligase. The resulting mixture is maintained under conditions 
appropriate for ligation of the two fragments. The ligation mixture is then used to 
transform bacteria HB101, which arc then plated onto agar containing kanamycin for 
the purpose of confirming that the vector has the gene of interest properly inserted. 

The amphotropic pA317 or GP+am 12 packaging cells are grown in tissue 
culture to confluent density in Dulbecco's Modified Eagles Medium (DMEM) with 
10% calf serum (CS), penicillin and streptomycin. The MSV vector containing the 
gene is then added to the media and the packaging cells transduced with the vector. 
The packaging cells now produce infectious viral particles containing the gene (the 
packaging cells are now referred to as producer cells). 
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Fresh media is added to the transduced producer cells, and subsequently, the 
media is harvested from a 10 cm plate of confluent producer cells. The spent media, 
containing the infectious viral panicles, is filtered through a milliporc filter to remove 
detached producer cells and this media is then used to infect fibroblast cells. Media is 
removed from a sub-confluent plate of fibroblasts and quickly replaced with the 
media from the producer cells. This media is removed and replaced with fresh media. 
If the titer of virus is high, then virtually all fibroblasts will be infected and no 
selection is required. If the titer is very low, then it is necessary to use a retroviral 
vector that has a selectable marker, such as neo or his. Once the fibroblasts have been 
efficiently infected, the fibroblasts are analyzed to determine whether protein is - 
produced. 

The engineered fibroblasts are then transplanted onto the host, either alone or 
after having been grown to confluence on cytodex 3 microcarrier beads. 



Example 2 7: Method of Treatment Using Gene Theranv - In Vtvn 

Another aspect of the present invention is using in vivo gene therapy methods 
to treat disorders, diseases and conditions. The gene therapy method relates to the 
introduction of naked nucleic acid (DNA, RNA, and antisense DNA or RNA) 
sequences into an animal to increase or decrease the expression of the polypeptide. 
The polynucleotide of the present invention may be operatively linked to a promoter 
or any other genetic elements necessary for the expression of the polypeptide by the 
target tissue. Such gene therapy and delivery techniques and methods are known in 
the art, see, for example, WO90/I 1092, W098/1 1779; U.S. Patent NO. 5693622, 
5705151, 5580859; Tabata H. et al. (1997) Cardiovasc. Res. 35(3):470-479, Chao J et 
al. (1997) Pharmacol. Res. 35(6):5 17-522, Wolff J.A. (1997) Neuromuscul. Disord. 
7(5):314-318, Schwartz B. et al. (1996) Gene Then 3(5):405-4l 1, Tsurumi Y. et al. 
(1996) Circulation 94(12):3281-3290 (incorporated herein by reference). 

The polynucleotide constructs may be delivered by any method that delivers 
injectable materials to the cells of an animal, such as, injection into the interstitial 
space of tissues (heart, muscle, skin, lung, liver, intestine and the like). The 
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polynucleotide constructs can be deiivered in a pharmaceutical^ acceptable liquid or 
aqueous carrier. 

The term "naked" polynucleotide, DNA or RNA. refers to sequences that are 
free from any delivery vehicle that acts to assist promote, or facilitate entry into the 
cell, including viral sequences, viral particles, liposome formulations, lipofectin or 
precipitating agents and the like. However, the polynucleotides of the present 
invention may also be delivered in liposome formulations (such as those taught in 
Feigner PL. et ai. (1995) Ann. NY Acad. Sci. 772:126-139 and Abdallah B. et al. 
(1995) Biol. Ceil 85(1 ): 1-7) which can be prepared by methods well known to those 
skilled in the art. 

The polynucleotide vector constructs used in the gene therapy method are 
preferably constructs that will not integrate into the host genome nor will they contain 
sequences that allow tor replication. Any strong promoter known to those skilled in 
the art can be used for driving the expression of DNA. Unlike other gene therapies 
techniques, one major advantage of introducing naked nucleic acid sequences into 
target ceils is the transitory nature of the polynucleotide synthesis in the cells. Studies 
have shown that non -rep heating DNA sequences can be introduced into cells to 
provide production of the desired polypeptide for periods of up to six months. 

The polynucleotide construct can be delivered to the interstitial space of 
tissues within the an animal, including of muscle, skin, brain, lung, liver, spleen, bone 
marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, gall bladder, 
stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye, gland, and 
connective tissue. Interstitial space of the tissues comprises the intercellular fluid, 
mucopolysaccharide matrix among the reticular fibers of organ tissues, elastic fibers 
in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that same 
matrix within connective tissue ensheathing muscle cells or in the lacunae of bone. It 
is similarly the space occupied by the plasma of the circulation and the lymph fluid of 
the lymphatic channels. Delivery to the interstitial space of muscle tissue is preferred 
for the reasons discussed below. They may be conveniently delivered by injection 
into the tissues comprising these cells. They are preferably delivered to and 
expressed in persistent, non-dividing cells which are differentiated, although delivery 
and expression may be achieved in non-differentiated or less completely 
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differentiated cells, such as. for example, stem cells of blood or skin fibroblasts. In 
vivo muscle cells are particularly competent in their ability to take up and express 
polynucleotides. 

For the naked polynucleotide injection, an effective dosage amount of DNA or 
RNA wii] be in the range of from about 0.05 g/kg body weight to about 50 mg/kg 
body weight. Preferably the dosage will be from about 0.005 mg/kg to about 20 
mg/kg and more preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as 
the artisan of ordinary skill will appreciate, this dosage will vary according to the 
tissue site of injection. The appropriate and effective dosage of nucleic acid sequence 
can readily be determined by those of ordinary skill in the art and may depend on the 
condition being treated and the route of administration. The preferred rom£ of 
administration is by the parenteral route of injection into the interstitial space of 
tissues. However, other parenteral routes may also be used, such as, inhalation of an 
aerosol formulation particularly for delivery to lungs or bronchial tissues, throat or 
mucous membranes of the nose. In addition, naked polynucleotide constructs can be 
delivered to arteries during angioplasty by the catheter used in the procedure. 

The dose response effects of injected polynucleotide in muscle in vivo is 
determined as follows. Suitable template DNA for production of mRNA coding for 
polypeptide of the present invention is prepared in accordance with a standard 
recombinant DNA methodology. The template DNA r which may be either circular or 
linear, is either used as naked DNA or complexed with liposomes. The quadriceps 
muscles of mice are then injected with various amounts of the template DNA. 

Five to six week old female and male Balb/C mice are anesthetized by 
intraperitoneal injection with 0.3 ml of 2.5% Avertin. A 1.5 cm incision is made on 
the anterior thigh, and the quadriceps muscle is directly visualized. The template 
DNA is injected in 0. 1 ml of carrier in a 1 cc syringe through a 27 gauge needle over 
one minute, approximately 0.5 cm from the distal insertion site of the muscle into the 
knee and about 0.2 cm deep. A suture is placed over the injection site for future 
localization, and the skin is closed with stainless steel clips. 

After an appropriate incubation time (e.g., 7 days) muscle extracts are 
prepared by excising the entire quadriceps. Every fifth 15 urn cross-section of the 
individual quadriceps muscles is histochemically stained for protein expression. A 
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time course for protein expression may be done in a similar fashion except that 
quadriceps from different mice arc harvested at different times. Persistence of DNA 
in muscle following injection may be determined by Southern blot analysis after 
preparing total cellular DNA and HIRT supernatants from injected and control mice. 
The results of the above experimentation in mice can be use to extrapolate proper 
dosages and other treatment parameters in humans and other animals using naked 
DNA. 

Example 2St Transgenic AiiiTyials, 

The polypeptides of the invention can also be expressed in transgenic animals. 
Animals of any species, including, but not limited to. mice, rats, rabbits, hamsters, 
guinea pigs, pigs, micro-pigs, goats, sheep, cows and non-human primates, e.g., 
baboons, monkeys, and chimpanzees may be used to generate transgenic animals. In a 
specific embodiment, techniques described herein or otherwise known in the art, are 
used to express polypeptides of the invention in humans, as pan of a gene therapy 
protocol. 

Any technique known in the art may be used to introduce the transgene (i.e., 
polynucleotides of the invention) into animals to produce the founder lines of 
transgenic animals. Such techniques include, but are not limited to, pronuclear 
microinjection (Paterson et aL Appl. Microbiol. Biotechnol. 40:691-698 (1994); 
Carver et a!.. Biotechnology (NY) 1 1:1263-1270 (1993); Wright ctal., Biotechnology 
(NY) 9:830-834 (1991); and Hoppc ct al., U.S. Pat. No. 4,873,191 (1989)); retrovirus 
mediated gene transfer into germ lines (Van der Putten et al., Proc. Natl. Acad. Sci., 
USA 82:6148-6152 (1985)), blastocysts or embryos; gene targeting in embryonic 
stem cells (Thompson et al., Cell 56:313-321 (1989)); clcctroporation of cells or 
embryos (Lo, 1983, Mol Cell. Biol. 3:1803-1814 (1983)); introduction of the 
polynucleotides of the invention using a gene gun (see, e.g., Ulmer et al., Science 
259:1745 (1993); introducing nucleic acid constructs into embryonic pleuripotcnt 
stem cells and transferring the stem cells back into the blastocyst; and sperm- 
mediated gene transfer (Lavitrano et al., Cell 57:717-723 (1989); etc. For a review of 
such techniques, see Gordon. "Transgenic Animals," Intl. Rev. Cytol. 115:171-229 
(1989), which is incorporated by reference herein in its entirety. 
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Any technique known in the art may be used to produce transgenic clones 
containing polynucleotides of the invention, for example, nuclear transfer into 
enucleated oocytes of nuclei from cultured embryonic, fetal, or adult cells induced to 
quiescence (Campell et al.. Nature 380:64-66 (1996); Wilmut et al., Nature 385:810- 
813(1997)). 

The present invention provides for transgenic animals that carry the transgene 
in all their cells, as well as animals which carry the transgene in some, but not all their 
cells, i.e.. mosaic animals or chimeric. The transgene may be integrated as a single 
transgene or as muitipic copies such as in concatamers, e.g., head-to-head tandems or 
head-to-tail tandems. The transgene may also be selectively introduced into.and 
activated in a particular cell type by following, for example, the teaching of Lasko et 
ah (Lasko et al., Proc. Natl. Acad. Sci. USA 89:6232-6236 (\992)). The regulatory 
sequences required for such a cell-type specific activation will depend upon the 
particular cell ty pe of interest, and will be apparent to those of skill in the art. When 
it is desired that the polynucleotide transgene be integrated into the chromosomal site 
of the endogenous gene, gene targeting is preferred. Briefly, when such a technique is 
to be utilized, vectors containing some nucleotide sequences homologous to the 
endogenous gene are designed for the purpose of integrating, via homologous 
recombination with chromosomal sequences, into and disrupting the function of the 
nucleotide sequence of the endogenous gene. The transgene may also be selectively 
introduced into a particular cell type, thus inactivating the endogenous gene in only 
that cell type, by following, for example, the teaching of Gu et al. (Gu et al., Science 
265:103-106 (1994)). The regulatory sequences required for such a cell-type specific 
inactivation will depend upon the particular cell type of interest, and will be apparent 
to those of skill in the art. 

Once transgenic animals have been generated, the expression of the 
recombinant gene may be assayed utilizing standard techniques. Initial screening 
may be accomplished by Southern blot analysis or PCR techniques to analyze animal 
tissues to verify that integration of the transgene has taken place. The level of mRNA 
expression of the transgene in the tissues of the transgenic animals may also he 
assessed using techniques which include, but are not limited to, Northern blot analysis 
of tissue samples obtained from the animal, in situ hybridization analysis, and reverse 
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transcriptase-PCR (rt-PCR). Samples of transgenic gene-expressing tissue may also 
be evaluated immunocytochemically or immunohistochemically using antibodies 
specific for the transgene product. 

Once the founder animals are produced, they may be bred, inbred, outbrcd, or 
crossbred to produce colonies of the particular animal. Examples of such breeding 
strategies include, but are not limited to: outbreeding of founder animals with more 
than one integration site in order to establish separate lines; inbreeding of separate 
lines in order to produce compound transgenics that express the transgene at higher 
levels because of the effects of additive expression of each transgene; crossing of 
heterozygous transgenic animals to produce animals homozygous for a given 
integration site in order to both augment expression and eliminate the need for 
screening of animals by DNA analysis; crossing of separate homozygous lines to 
produce compound heterozygous or homozygous lines; and breeding to place the 
transgene on a distinct background that is appropriate for an experimental model of 
interest. 

Transgenic animals of the invention have uses which include, but are not 
limited to. animal model systems useful in elaborating the biological function of 
polypeptides of the present invention, studying conditions and/or disorders associated 
with aberrant expression, and in screening for compounds effective in ameliorating 
such conditions and/or disorders. 

Example 29: Knoyk-Qm Animals. 

Endogenous gene expression can also be reduced by inactivating or "knocking 
out" the gene and/or its promoter using targeted homologous recombination. (E.g., 
see Smithies et al., Nature 317:230-234 (1985); Thomas & Capccchi, Cell 51:503- 
512 (1987); Thompson etal., Cell 5:313-321 (1989); each of which is incorporated by 
reference herein in its entirety). For example, a mutant, non-functional 
polynucleotide of the invention (or a completely unrelated DNA sequence) flanked by 
DNA homologous to the endogenous polynucleotide sequence (either the coding 
regions or regulatory regions of the gene) can be used, with or without a selectable 
marker and/or a negative selectable marker, to transfect cells that express 
polypeptides of the invention in vivo. In another embodiment, techniques known in 
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the art are used to generate knockouts in cells that contain, but do not express the gene 
of interest. Insertion of the DNA construct, via targeted homologous recombination, 
results in inactivation of the targeted gene. Such approaches are particularly suited in 
research and agricultural fields where modifications to embryonic stem cells can be 
used to generate animal offspring with an inactive targeted gene {e.g., see Thomas & 
Capecchi 1987 and Thompson 1989, supra). However this approach can be routinely 
adapted for use in humans provided the recombinant DNA constructs are directly 
administered or targeted to the required site in vivn using appropriate viral vectors that 
will be apparent to those of skill in the art. 

In further embodiments of the invention, cells that are genetically engineered 
to express the polypeptides of the invention, or alternatively, that are genetically 
engineered not to express the polypeptides of the invention (e.g., knockouts) are 
administered to a patient in vivo. Such cells may be obtained from the patient (i.e., 
animal, including human) or an MHC compatible donor and can include, but are not 
limited to fibroblasts, bone marrow cells, blood cells ( e.g. . lymphocytes), adipocytes, 
muscle cells, endothelial cells etc. The cells are genetically engineered in vitro using 
recombinant DNA techniques to introduce the coding sequence of polypeptides of the 
invention into the cells, or alternatively, to disrupt the coding sequence and/or 
endogenous regulatory sequence associated with the polypeptides of the invention, 
e_j»., by transduction (using viral vectors, and preferably vectors that integrate the 
transgene into the cell genome) or transfection procedures, including, but not limited 
to, the use of plasm ids, cosmids, YACs, naked DNA, electroporation, liposomes, etc. 
The coding sequence of the polypeptides of the invention can be placed under the 
control of a strong constitutive or inducible promoter or promoter/enhancer to achieve 
expression, and preferably secretion, of the polypeptides of the invention. The 
engineered cells which express and preferably secrete the polypeptides of the 
invention can be introduced into the patient systemically, e.g., in the circulation, or 
intraperitnneally 

Alternatively, the cells can be incorporated into a matrix and implanted in the 
body, e^g,, genetically engineered fibroblasts can be implanted as part of a skin graft; 
genetically engineered endothelial cells can be implanted as part of a lymphatic or 
vascular graft. (See, for example, Anderson et al. U.S. Patent No. 5,399,349; and 
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Mulligan & Wilson, U.S. Patent No. 5,460,959 each of which is incorporated by 
reference herein in its entirety). 

When the cells to be administered are non-autologous or non-MHC 
compatible cells, they can be administered using well known techniques which 
prevent the development of a host immune response against the introduced cells. For 
example, the cells may be introduced in an encapsulated form which, while allowing 
for an exchange of components with the immediate extracellular environment, does 
not allow the introduced cells to be recognized by the host immune system. 

Transgenic and "knock-out" animals of the invention have uses which inciude, 
but are not limited to, animal model systems useful in elaborating the biological 
function of polypeptides of the present invention, studying conditions and/or disorders 
associated with aberrant expression, and in screening for compounds effective in 
ameliorating such conditions and/or disorders. 

It will be clear that the invention may be practiced otherwise than as 
particularly described in the foregoing description and examples. Numerous 
modifications and variations of the present invention are possible in light of the above 
teachings and, therefore, are within the scope of the appended claims. 

The entire disclosure of each document cited (including patents, patent 
applications, journal articles, abstracts, laboratory manuals, hooks, or other 
disclosures) in the Background of the Invention, Detailed Description, and Examples 
is hereby incorporated herein by reference. Further, the hard copy of the sequence 
listing submitted herewith and the corresponding computer readable form are both 
incorporated herein by reference in their entireties. 
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What Is Claimed Is; 

1 . An isolated nucleic acid molecule comprising a polynucleotide having 
a nucleotide sequence at least 95% identical to a sequence selected mom the group 
consisting of: 

(a) a polynucleotide fragment of SEQ ID NO:X or a polynucleoude fragment 
of the cDNA sequence included in ATCC Deposit No:Z. which is hybridizable to 
SEQ IDNO:X: 

(b) a polynucleotide encoding a polypeptide fragment of SEQ ID NO: Y or a 
polypeptide fragment encoded by the cDNA sequence included in ATCC Deposit 
No:Z, which is hybridizable to SEQ ID NO:X: 

(c) a polynucleotide encoding a polypeptide domain of SEQ ID NO:Y or a 
polypeptide domain encoded by the cDNA sequence included in ATCC Deposit 
No:Z, which is hybridizable to SEQ ID NO:X; 

(d) a polynucleotide encoding a polypeptide epitope of SEQ ID NO:Y or a 
polypeptide epitope encoded by the cDNA sequence included in ATCC Deposit 
No:Z, which is hybridizable to SEQ ID NO:X; 

(e) a polynucleotide encoding a polypeptide of SEQ ID NO: Y or the cDNA 
sequence included in ATCC Deposit No:Z, which is hybridizable to SEQ ID NO:X, 
having biological activity; 

(f) a polynucleoude which is a variant of SEQ ID NO:X; 

(g) a polynucleotide which is an allelic variant of SEQ ID NO:X; 

(h) a polynucleotide which encodes a species homologue of the SEQ ID 

NO:Y; 

(i) a polynucleotide capable of hybridizing under stringent conditions to any 
one of the polynucleotides specified in (a)-(h), wherein said polynucleotide does not 
hybridize under stringent conditions to a nucleic acid molecule having a nucleotide 
sequence of only A residues or of only T residues. 

2. The isolated nucleic acid molecule of claim 1 , wherein the 
polynucleotide fragment comprises a nucleotide sequence encoding a secreted 
protein. 
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3. The isolated nucleic acid molecule of claim i, wherein the 
polynucleotide fragment comprises a nucleotide sequence encoding the sequence 
identified as SEQ ID NO: Y or the polypeptide encoded by the cDNA sequence 
included in ATCC Deposit No:Z, which is hybridizable to SEQ ID NO:X. 

4. The isolated nucleic acid molecule of claim 1. wherein the 
polynucleotide fragment comprises the entire nucleotide sequence of SEQ ID NO:X 
or the cDN A sequence included in ATCC Deposit No:Z, which is hybridizable to 
SEQ ID NO:X. 

5. The isolated nucleic acid molecule of claim 2, wherein the nucleotide 
sequence comprises sequential nucleotide deletions from either the C-terminus or the 
N -terminus. 

6. The isolated nucleic acid molecule of claim 3, wherein the nucleotide 
sequence comprises sequential nucleotide deletions from either the C-terminus or the 
N-terminus. 

7. A recombinant vector comprising the isolated nucleic acid molecule of 
claim 1. 

8. A method of making a recombinant host cell comprising the isolated 
nucleic acid molecule of claim 1 . 

9. A recombinant host cell produced by the method of claim 8. 

10. The recombinant host-cell of claim 9 comprising vector sequences. 

11. An isolated polypeptide comprising an amino acid sequence at least 
95% identical to a sequence selected from the group consisting of; 
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(a) a polypeptide fragment of SEQ ID NO: Y or the encoded sequence 
included in ATCC Deposit No:Z; 

(b) a polypeptide fragment of SEQ ID NO: Y or the encoded sequence 
included in ATCC Deposit No:Z, having biological activity; 

(c) a polypeptide domain of SEQ ID NO:Y or the encoded sequence included 
in ATCC Deposit No:Z; 

(d) a polypeptide epitope of SEQ ID NO: Y or the encoded sequence included 
in ATCC Deposit No:2; 

(e) a secreted fonn of SEQ ID NO:Y or the encoded sequence included in 
ATCC Deposit No:Z; 

(0 a full length protein of SEQ ID NO:Y or the encoded sequence included in 
ATCC Deposit No:Z; 

(g) a variant of SEQ ID NO:Y; 

(h) an allelic variant of SEQ ID NO: Y; or 

(i) a species homologue of the SEQ ID NO: Y. 

12. The isolated polypeptide of claim 1 1 , wherein the secreted form or the 
full length protein comprises sequential amino acid deletions from cither the C- 
terminus or the N-terminus. 

13. An isolated antibody that binds specifically to the isolated polypeptide 
of claim 1 1 . 

14. A recombinant host ceil that expresses the isolated polypeptide of 
claim 11. 

15. A method of making an isolated polypeptide comprising: 

(a) culturing the recombinant host cell of claim 14 under conditions such that 
said polypeptide is expressed; and 

(b) recovering said polypeptide. 



16. 



The polypeptide produced by claim 15. 
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17. A method for preventing, treating, or ameliorating a medical condition, 
comprising administering to a mammalian subject a therapeutically effective amount 
of the polypeptide of claim 11 or the polynucleotide of claim I. 

18. A method of diagnosing a pathological condition or a susceptibility to 
a pathological condition in a subject comprising: 

(a) determining the presence or absence of a mutation in the polynucleotide of 
claim 1: and 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or absence of said mutation. 

19. A method of diagnosing a pathological condition or a susceptibility to 
a pathological condition in a subject comprising: 

(a) determining the presence or amount of expression of the polypeptide of 
claim 1 1 in a biological sample; and 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or amount of expression of the polypeptide. 

20. A method for identifying a binding partner to the polypeptide of claim 
1 1 comprising: 

(a) contacting the polypeptide of claim 1 1 with a binding partner; and 

(b) determining whether the binding partner effects an activity of the 
polypeptide. 

21. The gene corresponding to the cDNA sequence uf SEQ ID NO:Y. 

22. A method of identifying an activity in a biological assay, wherein the 
method comprises: 

(a) expressing SEQ ID NO:X in a cell; 

(b) isolating the supernatant; 

(c) detecting an activity in a biological assay; and 

(d) identifying the protein in the supernatant having the activity. 
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23. The product produced by the method of claim 20. 

10 
15 
20 
25 
30 
35 
40 
45 



55 



WO 00/06698 



PCT/US99/17130 



1 



<110> Human Genome Sciences, Ir.c. 

<120> 98 Human Secreted Proteins 

<130> PZ031.PCT 

<140> Unassigncd 

<14I> 1999-07-28 

<150> 60/094.657 

<151> 1998-07-30 

<150> 60/095.486 

<151> 199H-U8-05 

<150> 60/095,455 

<151> 1998-C8-06 

<150> 60/095,454 

<151> 1998-0B-06 

<150> 60/096.319 

<151> 1998-08-12 

<160> 364 

<170> Patentln Ver . 2.0 



<210> 1 

<211> 733 

<212> DNA 

<213> Homo sapiens 



<400> 1 

gggarccgga gcccaaa:ct tctgacaaaa ctcacacatg cccaccgtgc ccagcacctg SO 

aattcgaggg tgcaccgtca gtcttcctcr. tccccccaaa acccaaggac accctcatga 120 

tctcccggau tcctgaggtc acacgcgtgg tggtggacgc aagccacgaa gaccctgagg 180 

tcaagttcaa ctggtacgtg gacggcgzgg aggtgcataa tgccaagaca aagccgcggg 240 

aggagcagta caacagcacg taccgtgtgg tcagcgtcct caccgtcctg caccaggact 300 

ggctgaatgg caaggagtac aagcgcaagg tctccaacaa agccccccca acccccatcg 360 

agaaaaccat ctccaaagcc aaagggcagc cccgagaacc acaggtgtac accctgcccc 420 

catcccggga tgagctgacc aagaaccagg Ccagcctgac ctgcctggtc aaaggcttct 480 

atccaagcga catcgccgtg gagtgggaga gcaatgggca gccggagaac aactacaaga 540 

ccacgcctcc cgtgctggac tccgacggcr. cctr.rrtitcct ctacagcaag ctcaccgtgg 600 

acaagagcag gtggcagcag gggaacgtct tctcatgctc cgtgatgcat gaggctctgc 660 

acaaccacta cacgcagaag agcctc-ccu Lytctccggg taaacgagtg cgacggccgc 720 

gactctagag gat 733 



<210> 2 

<211> 5 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> Site 
<222> (3) 
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<22 3> Xaa equals any of the twenty naturally ocurring L-amir.o acids 
<4O0> 2 

Trp Ser Xaa Trp Ser " 
1 5 

<210> 3 
<21I> 86 
<212> DNA 

<213> Homo sapiens 
<400> 3 

gcgcctcgag atttccccga aatctagact tccccgaaac gatttccccg aaatgacttc 60 
cccgaaatat ctgccatctc aattag 86 



<210> a 
<211> 27 
*212> DNA 

<213> Homo sapiens 
<400> 4 

gcggcaagct ttttgcaaog cctaggc 27 



<210> 5 
<211> 271 
<212> DNA 

<213> Homo sapiens 
<400> 5 

ctcgagattt ccccgaaatc tagatttccc cgaaatgatt tccccgaaat gatttccccg 60 
aaatatctgc caccccaa:t agtcagcaac catagtcccg cccccaactc cgcccatccc 120 
gcccctaact ccgcccagtt ccgcccattc tccgccccat ggctgactaa ttttttttat 180 
ttatgcagag gccgaggccg cctcggcctc tgagctattc cagaaqtaqt qagqaggctt 240 
ttttgcaggc ctaggctttt gcaaaaagct t 271 



<210> 6 
<211> 32 
<212> DNA 

<213> Homo sapiens 
<400> 6 

gcgctcgagg gatgacagcg atagaacccc gg 32 

<210> 7 
<211> 31 
<212> DNA 

<213> Homo sapiens 
<400> 7 

gcgaagzttc gcgactcccc ggatccgcct c 31 



<210> 3 
<211> 12 
<212> DNA 
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<213> Homo sapiens 
<400> 8 

ggggactttc cc 12 



<210> 9 
<2ll> 73 . 
<212> DNA 

<213> Homo sapiens 
<400> 9 

ccggcctcga ggggac-ttc ccggggacLt: tccggggact tcccgggact tcccaccctg 60 
ccacctcaa<_ tag 73 



<2I0> 10 
<211> 256 
<212> DNA 

<213> Homo sapiens 



<4on> 10 

ctcgagggga ctLtcccggg gacuttccgg ggaetttccg ggactttcca tctgccatct 60 

caattagtca gcaaccatag tcccgcccct aactccgccc atcccgcccc taactccgcc 120 

cagttccgcc cattccccgc cccatggctc actaattttt ttta^tcatg cagaggccga 180 

ggccgcctcg gcctctgagc tattccagaa gtagtgagga ggcttttttg gaggcctagg 240 

cttt-gcaaa aagctt 256 



<210> 11 

<211> 1564 

<212> DNA 

<213> Homo sapiens 



<400> 11 

gcggacggtg ggctgtgcaa ccttcctccc tttcttaaat gcttggggca cttgtctggc 60 

cttccctttc actgccggct gctgcctgca tccgtctctt aoccttcatt aactgtgcct 120 

acgtcaaatg gggaaccctg gtacaagata Itttcaccta tgctaaagca ttggcactga 1B0 

ccgcggtcat cgctgcaggc attgttagac tcggccaggg agcctctact cattttgaga 240 

attcctztga gggttcatca tttgcagtgg gtqacattgc cctggcactg tactcagctc 300 

tgttctccta ctcaggctgg gacaccctca accatgccac tgaagagacc aagaatcctg 360 

agaggaacct gcccctctcc attggcatct ccacgcccac tgtcaccatc atctatatcz. 420 

tgaccaatgt ggcctattiat actgtgctag acatgagaga cacctcggcc agtgatgctg 480 

ttgctgtgac ccttgcagat cagatatttg gaatatttaa ctggataatt ccactgtcag 540 

ctgcattatc ctgttttggt ggcctcaacg cctccattgt ggctgcttct aggcttztct 600 

ttgtgggctc aagagaaggc oar.cfccccta atgccacctg catgatccat gtcgagcgg: 6G0 

-cacaccagt gccttctctg ctcttcaatg gtatcatggc attgatctac ctgcgcgtgg 720 

aagacatcr.t ccagctcatt aactdctaca gcntcagcta ctggctcttt gcggggcttt 780 

ccattgtggg ccagccctat ctgcgctgga aggagcccga tcgacctcgt cccctcaagc R40 

tcagcgcttt cctcccgacc gtcttctgcc tctgcaccac cttcctggrg gctgtcccac 900 

tttacagtga cactatcaac tccctcatcg gcattgccat tgccctctca ggcctgccct 960 

tttacttcct catcatcaga gtgccagaac otaagcgacc gcuttacctc cgaagaccgc 1020 

ggggtctgcc acaaggtacc tccaggtcct gtgcatgtca gttgctgcag aaatggattt 1080 

ggaagacgga ggagagacgc ccaagcaacg ggatcccaag tctaactaaa caccatctgg 1140 

aatcctcacg tggaaagcag gggtttctgg tctactggct agagc-aagg aagttgaaaa 1200 

ggaaagctca nttcettgga ggcacctgtc cagaagcccg gcctaggcag cttcaacctt 1260 

cgaacttacc ttttgaaacg aaaagtaatt tatttgcttt gctacatact gctccagact 1320 

tttaaagggg acaatgaagg tgactgtggg gaggagcatg tcaggcztgg gcttggttgt 1380 

ttcagaagca cctgggtgtg ccracctact cctcttctct tttaaaaggg cccacaatgc 1440 
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tccaatttcc tgcctccttt agagagacat gaaactatca caggr.gctgg atgacaaeaa 1500 
aagtttar.gc tcctaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaagggcggc 1560 
cccg 1564 



<210> 12 
<2H> 1757 
<212> DNA 

<213> Komo sapiens 



<400> 12 

ggcacgaggt agatgggttt ttggtgtgga tgtcctttct gtttgttagt tgtccttcta 60 

acagacagga ctcctcagctg caggtctgtt ggagtaccct gcaatgtgag gtgtcagtgt 120 

gcccctgctg gagggcgcct cccagttagg ctgctcgcgg gtcaggggtc agggacccac 180 

ttgaggaggc agtctgcccg ttcrcagatc tccagctgca tgctgggaga accactgctc 240 

tcttcaaagc tgtcagaeag ggaeatttaa gtctgcayag gttactgctg tctttttgtt 300 

tgtctgtgcc ctgcccccag aggtggagcc tacagaggca ggcaggcctc ctcgagctgt 360 

ggtgggctcc acccagtLcg agcttcccgg ccgctttgct cacctaagca agcctgggca 420 

atggcgggcg cccctccccc agtctcgctg ccgcctcgca gtttgatctc agactgctgt *480 

gccagcaacc agcgagacrc cctgcggtag gaccctctga gccaggtggg ggatataatc 540 

ttgtggtgcg ccatttttta agcccgtcgg aaaagcgcag tattcaggtg ggagtgaccc 600 

gattttcccg accttccagg tgcegtccgt catccctttc tttgattagg aaagggaact 660 

ccctgncccc ttgcgcttcc cgagtgaggc aatgccttgc gctgctttgg ctcgtgcatg 720 

gtgcgtgcac ccaccgacct gcgcccactg tctggcactc cctagtgaga tgaacccggt 780 

acctcagatg gaaacgcaga aatcacccgt cttctgcgtt gcccaggctg ggagctgtag B40 

accagagctg ttcctattcc gccatcttgg cccctccccc accccccgcc caatcctaag 900 

tttatctctx aacaaagtaa atactgcaca cgtatttaca tgttttaaaa tattgtttat 960 

ggagcactta ctatgtgtLt tdcggtccaa gcactccata ttacrcactg actctttata 1020 

gcaactctat aacatattaa tagattgtct caacttcact gatgacaaaa ctggcagctt 1080 

agtaactaat gagtaacaat accagcccct aaaacctagg gtctttccac tacagcacac 1140 

tctgactgac attgc-crr.tg ttcagacaca gcactcttca cctagaaaag gatggagagc 1200 

tagaaagtgg ttt tcztttt caagttgttc ccattcatca atattctatc aagatatatg 1260 

gaagagttat tttctaggtc tcccagaagg ggctgc-gac actcgggaat tcaaaataat 1320 

taccccagag ggaaatgtgg gcatagaaac cttttaaaaa ctgaattttc ccgatctaat 1380 

atcggctccc acacacagca tattatttct taaaaatcag ccagaaatgc acctgcagtt 1440 

ttatctacng gattttcctt tcccagcccc attcttcttt aagtagtttt ttttccccat 1500 

tttataaaag aaaagcacac ctcccaccta tagcrtccct ccttatggta tatcatctca 1560 

ggggataact tgaaatattg cCugagacac aatcctcact aagaaataaa ctttcaggct 1620 

gggcgcagtg gctcacactt gtaatcccag aactttggga ggccaaggcg ggggaggatc 1680 

cctgaaggcc aagagttcaa gaccagcctg gaatatatac caagatcccc tctccacaaa 1740 

aaaaaaaaaa aaaaaaa 1757 



<210> 13 

<211> 1373 

<212> DNA 

<213> Homo sapiens 



<400> 13 

gtgaaatgaa acatgtatac caaaacacat aaatttaagt tttataattt tctttccttg 60 

tggatctgga aaat.ttctt tctgctgctt ctcaztctga cagttgcttt ggctttrcct 120 

attccccgcc rttccatott ttgaaatgtt ttggtcaaat: mcttcctgt cgagtgtgca 180 

gtatgttttg atcgtcaact ccattgacca tcatctcagt ggattattta "ttgaaactt 240 

ctctgtttcc cgttctggaa tgtttcctgc tctggaagcc atattttaac tgtatactga 300 

tccagcctta tctatcttaa gtatttttac aattatttta ctgataatat acaactaggr 360 

ataatcactc tagtcagtga aatcaaactg ataacacaaa atgatgctgc tagzaaatt:. 420 

agcctgaaaa ggatcagagg aagcactc~t tagtccaagt agtcaagacc aacaaactta 480 

gaacgagagc ctcgtattat ccagccttgt gatagaagga aaaagtacag tcactgaatc 540 

cgcacatCaa tttazgcaaa acacacacat latctttcca ttaocacagc agtatgacat 600 
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acagttctat caccaccgga ttcatgratg cttaaaatga aaatgaaagg aacacacagg 660 

aaagtagctt cttaccttcc cagatacagc ctccaagagt gcccccgcrg tgtactggag 720 

tgagtttgaa gaogttcagg taaccctctc ctaaccagca gcttaactta aagtgcatci: 780 

tcatttttgt cctaccacta aaagcztgct tattgacctc cctctttccc gcctcctaaa 840 

ttgtgactgg czcccagcca gacttgcatc tgttgcca:t cgcagcagca attgcaggac 900 

ccatctgctc tttczcttgc agtgtatttc r.gaatgttrt ataactctgg gtatgcacaa 960 

tgtacgtaca tgcacatcca tatggtcaag agtttccaga actctttgtt cgaataatga 1020 

atgtgtgtat tccctacccc ttgtLLtigcc ctgcctcaac atttaagctt cgcttattaa 10BO 

aatgtatttg t Lttaatgct ctccctttag attgtaagct ctncatgggc agtggtcaga 1140 

cat^ctgtat ttgtaact-c ccgagaatct agtattttat catgtacata atgaacatag 1200 

aatagtattg atrggaagga cagcgaagta caaaatgaga ttccaaaatg acattttcat 1260 

tagggctcac aagtgtataa gaagcatccc cttcctattt ttttgtttaa tacttcagaa 1320 

gctattacat taaaaaagcc aztctcatta aaaaaaaaaa aaaaaaaaaa aaa 1373 



<2!.0> 14 
<211> 3740 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (957) 

<223> n equals a,t,g, or c 



<400> 14 

artctctaag gcttttttgg actcaccaaa caggcttctc gcagtggaya tgaacacaga 60 

tcacttaagg ttgactgtgc caaatggcat aggggccctg aagccaaggg aaatggaaca 120 

ccacttcica cagggcctgt cagttcagct gtttaatgat gggtccaagg gcaaactcaa 180 

tcatttatgt ggagctgact ttgcgaaaag tcatcagaaa cctccacagg gaatggaaat 240 

taagtccaat gaaagatgct gttcttttga tggagargca gacagaatcg tttattacta 300 

ccatgatgca gacggccact ttcatctcat agatggagac aagatagcaa cgttaattag 360 

cagtttcctt aaagagcccc tggtggagac tggagaaagc ttgaatactg gtgttgtaca 420 

aactgcacac gcaaatggaa gtccaacacg gtatcttgaa gaagttatga aggtacctgt 480 

ctattgcact aagactggtg taaaacattt gcaccacaag gcccaagagc. rtrgacattgg 540 

agtccacctt gaagcaaatg ggcatggcac tgcactgttt agtacagctg ttgaaatgaa 600 

gataaaacaa Ccagcagaac aactggaaga taagaaaaga aaagctgcta agacgcttga 660 

aaacattatt gacttgttta accaggcagc tggtgacgct acccctgaca tgctggtgat 720 

tgaagcaatc tcggctctga agggcctgac tgtacaacag tgggatgctc tccatacaga 780 

tcttccaaac agacaactta aagttcaggt tgcagacagg agagttat.ta gcactaccra 840 

tgctgaaaga caagcagtta cacccccagg atcacaggag gcaatcaatg acctggtgaa 900 

gaagtacaag ctttctcgag cttttgtccg gccccctggt acagaagatg tcgtccngag 960 

tatatgcaga agcagactca caagaaagtg cagatcacct cgcacatgaa gtgagctcgg 1020 

cagtatttca gctggctgga ggaattggag aaaggcccca accaggtttc tgaagataat 1080 

tttcatattc ctgagaaacc ggacttttta caagtcttta caaaactgtc aataataatg 1140 

gcagtactaa gagacttar.a accataatgt ttacaatgca gcctactgga regtctctag 1200 

atctgtcttt cttaaacact aacagaataa ttcttrataa ataggtaagc cttacacttg 1260 

ttaaagaaat ttaccuctaa cctcagtccc aciaatgtaa aatactggga cttaagtaca 1320 

caatccagcc actaactgca cagttttatg tggggaacaa ttcatgcagg ctactggaaa 1380 

attaaatctt antaccaact ccttgtgata tctttgceat caccatcaca tgagcaagat 1440 

gatgtt-tgc agcattcccc attgctgaea caaatggaga gggcagagaa gactttatac 1500 

aaccagzcti cccattgcag agtcttaaga aag^Ltatta gacgacccac cracatgact 1560 

aatgccatca ggaactcaga ggtazgaaca gggggttgtc catccctctt ccatactgag 1620 

gcggagatgc tcatgcaata cctctaagga cgcatggtcc agcctiicagt tartcttcac 1680 

tgctcttggt gaaggtatgt gggagaaaaa ctaattataa tacgcttccc agcctctgat 1740 

ggagaaggaa caccattctg ataccagaac atggttaota aggaoaagag aaodatcccc 1800 

aaccaatctt aattgaacca agtccgaaac caatggaaaa aaaaaatggg tagcgtatat I860 

tttgcaggtt taagacaact caggacaata aaaacaa-gg accttacatg tgtatatata 1920 

tagctcnc-t aggcaccaca atcagtatga gccaacaara ttraaacttg attcaggcca 1980 
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cattcagaca c:tgctccta catacaaata tttaaattaa atacaatctg aaatgtgttc 2040 

tgttscatac aaaaaaggaa aaaccataca acgcagagca gtgtgtgtgt ttcaaataat 2100 

tacatttaca cgtaagccaa atggaaccag caatggtgcc caagttttta tcatcccttc 2160 

cagaaaaccL tcccccacca tctctcctat tttttgcctg gctttgctgg aacatggttt 2220 

gtggtcctcc agtttcatgt ccttattagg gaaggcattt gagtagagga taggactccc 2280 

tgagtgtcct ccacatcggc ttgtgacttt gctgr.r.gaag acttgactga gcacatcgaa 2340 

gaacggcagg agctgcccca tactgcgcac ggtgcagatg gtgagcagca agtgccccgg 2400 

ctcccaaccc aacgttctcc ctgagtLycc ttcctctgga cCLtcctgca gaaaacaaaa 2460 

agtgaactgg tatcaacaca acagacaatg tggtatgtta gaaaaattaa aaatatataa 2520 

actttggcaa tcggtcaaga aatgaataca aatgacatta agtctctaac tcctgacctg 2580 

atcaaaaccc ttggtgcttc tgagaccttt tactgccact tattagtttt acatggagca 2640 

gtctaacatt gtagtaatag ttcccaacta gaatgcgccg ataagcttag ttaacagaaa 2700 

tagctttgaa caggaaeaga gtcaaacata aaagttttat gttgtgcttt gtatttactc 2760 

aaaaagcccc caggtttccg aaccctcact actgcaacca aggactaggt cacaaaatta 2820 

ctacagaaaa aaggaacaaa gtgctttata cat C teat aa tacaccccct tttatt^taa 2880 

ttaottaarj: .ccc:tt:atc taaatggccc aaatttgeca tgatggtagc agtgtccana 2940 

gtgaataatt actgtcagta ctgcatcaca gagaaaggaa gggacccctc aggagacact 3000 

gctgtctccc tctgggttgt gctaaacaac atagggagga aagctggacc tggagtcaaa 3060 
ggaattgagt cagtgtgccg gctctgccat acttaeggea cccttgggca ggatatacaa * 3120 
aggttcctca cttataaaat ggqacagtct aaaactacct tttagtagag aagtcaaatg * 3180 

agaaggtatg tgaaaactc: gtcaactaaa tataaagact aataatttgg gtattaagag 3240 

gctagtttga gaagccacct gaattocaca aacacagcta cagacatcat tctgtctaga 3300 

gaaagataag agagoaedgg ttggttgaac ttgggcagaa tcacagacac aattccacac 3 360 

taaagaacga aaataagcaa tgaactagac agaaggaaga aatcatgaag acttaggaag 3420 

cagaattaca atctgtcata ttaacaaatg gagtttgect tciaagatca gatgttgctc 3480 

agaaactttc actgtttacc taataattta atatcactag ttccctagtg ggtcaagcag 3540 

atgeaaaate cagcttattt tcttctatgt gctctcaagc ttattgetta ttttaaagca 3600 

aaatcctgaa aaaggaaaat attaggttgg tgcaaacgta actgcggttt ttgcattgtt 3 660 

gaaatttgee gttttatatt ggagtacatt cttaaataaa tgtggttatg ttatacaaaa 3720 

aaaaaaaaaa aaaactcgag 3740 



<210> 15 
<211> 1196 
<212> DMA 

<213> Homo sapiens 
<400> 15 

ccacgcgtcc ggtgaatctg gatgatctat ttatgtca-t catctatgtg tctcttctta 60 

tgccagtacc ccactgtctt gattattgtg gctttatggt gtcttgaaat taagtattgt 120 

taagctttgc aatcttttcc aagattgttt tggctatagg tcctttcttt ataaagttta 180 

tattaagctt ctccatttct ctttaagaaa aaatctgctg gaatggcact gaatttttag 240 

gtcgatttgg gaagaaccga caataztgaa cctttcaatc gatggacatg gtatgtttct 300 

gcatttattt gggecttcta aaatttatct cagcaatatt ttgtagcttt agtgaagaag 360 

tcttgtatat atcttttgtt aaatgtattc ctaaatattt cgtggaaatg ttactgtaaa 420 

tagtactt^a atttcar.r.nr. taagtttatt getegtatae agaaatatgt tttatttttg 4B0 

taatattgac ttttatattc tgtaatctta tttaaattca cttagttcag tagtagctct 540 

tatttctatt ttattgcaag tgccctaggg ataccttgtg tacacaatcc atgtcatata 600 

tgaataacca acaggtttac cttttgtttc ttcttgcttt gtcgtaatgg ctaggacctt 660 

ccaacctaaa tggttqaata gaagcggtgt gtgagtttat tactcttgtc ttattctcaa 720 

cagcagagga tagegtctag tctttcacta ttaaaatatg ttagctatag gttttttccg 780 

tttcatgttt ttatcagatt gaogatccct tttatLccta ttttgccaag agtgtcatga 840 

atgcatgttg aacttcacca agtacttttt cctgcatctg ttgagagaat cttgactttz 900 

ctcctttatt ttgttaatgt agattcttta atgttaaact gatcttgeat tcctgatata 960 

aaccatactt agtcatgata tgttatcccc tttatacaat gctggattcg gttcgcaaat 1020 

attttgtttg atttttgeat etatgetcat gagacagatt ggtctgtgat tttcct-Lut 1080 

tgtaagtctt gtcaggcgcc agggcttggc taatcttgac acacttacaa acacatattr 1140 

ttaagataaa aa:aaacctc aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaa 1196 
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<210> 16 
<2U> 2209 
<212> DNA 

<213> Homo sapiens 
<400> 16 

gagctgcgcc gggctcgggc gcctggggcc gccgctcect; accgtcgttt cccccaccga 60 

ggccgaggcg tccctjgagcc acggccggcc tgaactgcgg ggtetc-atc gcactgctag 120 

gggtcctgct gctgggcgcg gcgcgcctgc cgcgcggggc agaagccttt qagattgctc 180 

tgccacgaga aagcaacatt acagttctca taaagctggg gaccccgacr ctgctggcaa 240 

aaccctgtta carcgtcatt tctaaaagac atataaccat gttgtccatc aagtctggag 300 

aaagaatagt ctttaccttt agctgccaga gtcccgagaa tcactctgtc acagagatcc 360 

agaaaaatat tgactgtatg ccaggcccac gtccttttgg ggaggttcag cttcagccct 420 

cgacatcgct gttgcctacc ctcaacagaa ctctcatctg ggatgtcaaa gctcataapa 480 

gcatcggttt aga.gctcrcag tint tecs tec ctegcetgag geagateggt cegggrgaga 540 

gctgcccaga eggagtcact cactccatca gcggccgaat cgatgccacc gtggtcagga 600 

ttggaacctt ctgcagcaat ggcactgtgt cccggatcaa gatgeawgaa ggagtgaaaa 560 

tggecttaca cctcccatgg ttccacccca gaaatgtctc cggcztcagc attgeaaace 720 

gctcatccat aaaacgcctg tgeatcateg aqtctgtgtt tgagggcgaa ggcr.ragcaa 780 

ccctgatgtc tgccaactac ccagaaggct tccctgagga tgagctcatg acgtggcagt 840 

ttgtcgttcc tgcacacctg cgggccagcg tctccttcct caacttcaac ctctccaact 900 

gtragaggaa ggaggagegg getg&atact acatcccggg ctccaccacc aaccccgagg 960 

tgttcaagct ggaggacaag cagcctggga acatggcggg gaacttcaac ctctctctgc 1020 

aaggctgtga ccaagatgcc caaagtccag ggatcctccg getgeagtte caagttttgg 1080 

tccaacatcc acaaaatgaa agcaataaaa tctacgtggt tgacttgagt aatgagegag 1140 

ccatgtcant caccatcgag ccacggcccg tcaaacagag ccgcaagttt gtccctggct 1200 

gtttcgtgtg tctagaatct cggacctgca gtagcaacct caccctgaca cccggctcca 1260 

aacacaaaat ctccttcctt tgtgatgatc tgacaegtet gtggatgaat geggaaaaam 1320 

ccataagytg cacagaccac cggtactgcc aaaggaaatc ctactcacty caggtgccca 1380 

gtgacatccz ycamctgcct gtgrgagctgr atgacctctc ctggaagctg ccggtgccca 1440 

aggacaggct cagcctggtg ccggtgccag cccagaagct gcagcagcat acacacgaga 1500 

agccctgcaa caccagcttc' agctacctcg tggccagtgc catacccagc caggacctgt 1560 

acttcggctc cttctgcccg ggaggctc^a tcaagcagat ccaggtgaag cagaacatct 1620 

cggtgaccct tcgcacccct gcccccagct tccgacaaqa qgccrccagg cagggtctga 1680 

cggtgtcctr. tataccttat ttcaaagagg aaggcgtttt cacggtgacc cctgacacaa 1740 

aaagcaaggt ctacc-gagg acccccaact gggaccgggg cctgccatcc cccacctctg 1800 

cgtcccggaa catcagegtg cccagagacc aggtggcctg cccgact^tc tttaaggngc I860 

ggagcggcgt ggtctgccag acagggegeg cactcatgat catccaggag cagcggaccc 1920 

gggctgagga gatcttcagc ctggacgagg atgtgctccc caagccaagc ttccaccatc 1980 

acagcttctg ggtcaacatc tytaaytgma gccccacgag eggcaagcag ctagacctgc 2040 

tettcteggt gacacttacc ccaaggactg tggacttgac tgtcatcctc ategcagegg 2100 

tgggaggtgg agtcttactg crgtctgccc Ucgggcccat cacttgccgc gtgaaaaaaa 2160 

aaaaatirama aacaaggggc cccgctgtgg gtatctacaa tggcaacat 2209 



<210> L7 
<211> 1774 
<212> DNA 

<213> Homo sapiens 
<400> 17 

taggcacccc aggcttttac accctacgtt ccggctcgta tgztgtgtga attgtaaccg 60 
gacaccaacc tcacacaagg aaccagctta tgaccatgat tacgccaagc tcgaaattaa 120 
ccctcaccaa agggaacaaa agctggagct ccaccgcggt ggcggccgct ctagaactag 180 
tggatccccc gggctgeagg aatteggcac gagcggccgc gggegegagg egoggggege 240 
gaggttccca geaggatgee ccggctctgc aggaagctga agtgagaggc ccggagaggg 300 
cccagcccgc ceggggcagg azgaccaagg cccggctgtt ccggctgtgg ctggtgccgg 360 
ggccggcgtt catgaccccg ctgatcatcg tgtaccggga cagccrcaggc gccgcgcact 420 
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tctacttgca cacgtccttc tctaggccgc acacggggcc gccgccgccc acgcccgggc 480 

cggacaggga cagggagctc acggccgact ccgatgtcga cgagtctctg gasaagtttc 540 

tcagtgctgg cgtgaagcag agtgaccctc ccagaaagga gacggagcag ccgcctgcgc 600 

cggggagcdt ggaggagaac gtgagaggcc acgactggcc cccgcgcgac gcccggcgca 660 

gcccagacca gggccggcag caggcggagc ggaggagcgt gccgcggggc tcctgcgcca 720 

accccagcct aaccttcccc accaaggagc gcgcattcga cgacatc.c.cc. aacc cggagc 7 80 

tgagccacct gatcgtggac gaccggcacg gggccatcta ctgccacgtg cccaaggtgg 840 

cctgcaccaa ctggaagcgc gtgatqaLcg Lyctgagcgg aagcccgctg caccgcggtg yoo 

cgccctaccc cgacccgctg cgcatcccgc gcgagcacgt gcacaacgcc agcgcgcacc 960 

tgaccctcaa caagttctgg cgccgctacg ggaagctctc ccgccacctc atgaaggtca 1020 

agctcaagaa gcacaccaag ttcctcttcg tgcgcgaccc ctccgtgcgc ccgatccccg 1080 

ccttccgcag caagttcgag ccggagaacg aggagttcca ccgcaagttc gccgtgccca 1140 

tgctgcggct gtacgccaac Cdcaccagcc tgcccgcctc ggcgcgcgag gcctLccgcg 1200 

ccggcctcaa ggtgtccttc gccaacttca tccagtacct gctggacccg cacacggaga 1260 

agctggcgcc cttcaacgag cactggcggc aggtgtaccg cctctgccac ccgtgccaga 1320 

tcgactacga cttcgt<j.ggg. aagct-.ggaga ctctggac-ya ggacgccg'cg cagctgctgc 13 80 

agctactcca ggtggaccgg cagctccgct tccccccgag ctaccggaac aggaccgcca 1440 

gcagctggga ggaggaccgg cccgccaaga cccccccggc ctggaggcag cagctgtata 1500 

aaccccacga ggccgacttt gttctctccg gczaccccaa gcccgaaaac ctcctccgag 1560 

actgaaagcr ttcgcgttgc cttttctcgc gtgcctggaa cctgacgcac gcgcacr.cca 1620 

gtttttttat gacctacgat ctcgcaatct gggctcctcg ttcactccac cgcctctatc 1680 

catrgag^ac tgtatcgaca ctgtttttca agattaatat acctcaggta tttaatacga 1740 

aaaaaaaaaa aaaaaaac:c gagggggggc ccgg 1774 



<210> 18 

<211> 1674 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (1649) 

<223> n equals a.t.g, or c 
<220> 

<221> SITE 
<222> (1663) 

<;223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1665) 

<223> n equals a,t,g, or c 



<400> 18 

caagttggra cgcccgcagg caccggtccg gaattcccgg gtcgacccac gcgtccggtc 60 

gaagataggt tcgagcicggt ggatgttgca gctgaccatg cagttgggcc cggtgctgct 120 

cacacgctgc ccctttcggg gctgcttcag ccagctcatg ctgtacgccg agagggctga 180 

ggcacgccgg aagcccgaca tcccagtgcc ttacctgtat ttcgacatgg gggoagccgt 240 

gctgtgcgrt agtttcatgt cctctggcgt gaagcggcgc cggttcgcgc tgggggccgc 300 

actccaactg gccattagca cctacgccgc ctacatcggg ggc^auyLcc actacgggga 360 

ctggccgaag gcccgtatgt acccgcgcac agttgccatc atcggcggct ttcttgtgtt 420 

ggccagcggt gctggggagc tgtaccgccg gaaacctcgc agccgctccc tgcagtccac 480 

ccgccaggtg ttcccgggta tctacctcat ctgtgtggcc tactcaccgc agcacagcaa 540 

ggaggaccgg ctggcgtaec tgaaccatct cccaggaggg gagc^gotga cccagctgtt 600 

cttcgtgctg cacggcatcc tggccccggc ctttctgcca ggctactacg tgaccctcgc 660 

-gcccagatc ctggctgtac tgctgccccc cgtcatgccg ctcattgatg gcaatgttgc 720 

ttactggcac aacacgcggc gcgttgagtt ctggaaccag acgaagccco tcggagagag 780 
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tgcgggcacc 
ggctgagatg 
ctgctgttta 
ttttgcagtt 
ggagccctgg 
cccactgagt 
agtgggagag 
attcctcttz 
agggegngtg 
tacagaagtc 
cactcacctt 
gcagtggcca 
ggggtggagt 
tagamaaaaa 
ctacgcgtgc 



ttcggaactg ctgncatcct ggccactgat ggctgagttt tatggcaaga 
ggcacaggga gccaccgagg gtcaccctgc cttcctcctc gctggcccag 
tctatgcetc tzggcccgtt tgcttgatst tt-gcccttt taaaattgtt 
aagaggcagc ccatetg^cc aaatttctgg gctcagcgct tgggagggca 
caccaatgct gcacaggrtt ttttcctgcc aggagagczg aggccagctg 
ctcccgtccc tqagaaggga gtatggcagg gctgggatgc ggctarr.gag 
rgggagacag aggaaggaag atggagatrg gaagcgagca aatgtgaaaa 
gaacctggca gatgcagera ggctctgcag cgctgtttgg agactgtgag 
tgtgttgaca catgtggatc aggcccagga agggcacagg ggccgagcac 
acatgggttc: tcagggtatg ccaggggcag aaacagtacc ggctctctgt 
gagagtagaq cagaccctgt tctgctctgg gctgtgaagg ggcggagcag 
gctttgccct trctgctgtc tctgttccca gctccatggt tggcctggtg 
tccctcccaa acaccagacc acacagtcct ccaaaaataa acattttaca 
aaaaaaaaaa aagggcggcc gctctagagg atccctcgag gggcccaagc 
atgcgacgt= a-agctctnt ccctacagaa gtngnaaagg gttc 



840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1330 
1440 
1500 
1560 
1620 
1674 



<210> 19 
<211> 2018 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (2010) 

<223> n equals a,t.g, or c 
<220> 

<221> SITE 
<222> (2012) 

<223> n equals a,t.g. or c 
<220> 

<221> SITE 
<222> (2014) 

<223> n equals a,t,g. or c 
<220> 

<221> SITE 
<222> (2016> 

<223> n equals a, eg, or c 
<400> 19 

cagcaatgaa atcctgcctc ccctccctca gaactactat attcagtggc taaatggctc 60 
cctgatccac ggtttgtgga atettgette ccttttttcc aacctttgyt tatt-gtatt 120 
gatgeccttt gectttttet ttctggaatc agaaggrtr.r. grrggectga aaaagggaac 180 
ccgagcccgc atttcagaga etitggtcat gcttcttcrt ettgegttae tcatccttgg 240 
gatagtgtgg gtagcttcag cacccactga coacyatgcc geaagcaegg aatcctcaca 300 
tgauctctgg gagctcLatc taccctattt atattcctgt atatcattga tgggatgttt 360 
g-tacttctc ttgcgcacac cagtcggcct tcctcqtatg ttcacagtga tgggtcactt 420 
gctagtgaag ccaacaatr.r: ttgaagaccc ggatgaacaa acttatatca ttaccttaga 480 
ggaagaagca ctccagagac gactaaatgg gctgtsttca ccggtggaat acaacaLaat 540 
ggagctggaa caagaacr.tg aaaatgtaaa gactcttaac acaaaactag agaggegaaa 600 
aaaggctcca gcatgggaaa gaaattcggt gtatcccgct gtcatggttc tccttcttat 660 
tgagacatcc atctcggtcc tettggegge ttgtaatatt etttgectat tggttgatga 720 
aacagcaacg craaaaggaa caagggggee tggaaeagga aacgcctccc Cttrcacgtr. 780 
tggttttgtg ggagctgege tcgaaatcat tt-ga;tttc tatcttatgg cgccccctgt 840 
tgteggctte tatagcctcc gacctcccgg aaaccctacc cccaagaaag atgacacaac 900 
tatgacaaag accattggaa attgtgtgtc catcttggtc ttgagctctg ctctgcctgc 960 
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gatgtcgaga acactgggaa tcactagatt tgatctactt ggcgactttg gaaggtttaa 1020 

-tggctggga aatttctata ttgtattatc ctacaatttg ctcttcgeta ctgtgacaac 1060 

attgtgtctg gtccgaaaat t=acctccgc agttcgagaa gaacttttca aggccctagg 1140 

gccticataaa cttcacttac caaatactcc aagggatcca gaaacagcca agccttctgt. 1200 

aaatgggcac cagaaagcac tgtgagacgc acagacggcg tcttccgcca ccaagagacc 1260 

cgagaactcc agattcacga cattcctgtc ccatgcagaa gcatttccat tcaaccgtgg 1320 

cccctcttca gaacctagac ctatcagngc cattttcctt tcataatcta cgaagaactt 1380 

ggctatggct gatctttttt aaatrtaact ttctgacgga ccctgtagtt tccagttaag 1440 

tgcagattcc ttacagacac atagaacagc gcattcttct gtagacattt gctcatgttg 1500 

gtaaatacaa tcacccatac gaaaaaattg cttccacctg atatgaaaat gtcagaaaag 1560 

gcaaactccg ggacttctaa agatttactt aaatcccatt atgtacttta ttcagaatgt 1620 

agaagctgac rcgaaaggca tcct.tggtac taagtgaagc ttattcagaa aatgcatttt 16S0 

tcaaacgcaa cggcaactgc ttgtagatat catttctgca gtgtatgttg gagctgtoat 1740 

ggttgcaatt atgtttctta tttccttaaa agcaaaaagc gtagrttctg atttatgtta 1800 

tagaatgata ctgattagac tttgagccaa ggggaaaata ctaaattctt ttaaacctgg I860 

agccttagag agccacagga atatcttctg t-tgtacagtc taataagctg Lyycaggaag 1920 

tatcatgtaa tcacagttta atgacagttt atgtatatat ataattcagt attccctcga 1980 

gggggggccc ggtacccaat tcgcccaagn tnancnag 2018 



<210> 20 
<211> 2098 
<212> DNA 

<213> Homo sapiens 
<400> 20 

ggcacgaggg accgagctar. fctcctggga ctggctatga tggtgtgctc catcatgatg 60 

tattttctgc tgggaatcac actcctgcgc tcatacatgc agagcgtgtg gaccgaagag 120 

tczcaatgca ccttgctgaa tgcgtccatc acggaaacat ttaattgctc cttcagctgt 180 

ggtccagact gccggaaact ttctcagtac ccctgcctcc aggcgtacgt taacctgact 240 

tcttccgggg aaaagctcct cctctaccac acagaagaga caataaaaat caatcagaag 300 

tgctcctata tacctaaatg tggaaaaaac tttgaagaat ccatgtccct ggtgaatgtt 360 

gtcatggaaa acttcaggaa gtatcaacac ctctcctgct attctgaccc agaaggaaac 420 

cagaagagtg ttatcccaac aaaactctac agccccaacg tgctgttcca ttcactcttc 480 

tggccaacct gtatgatggc cgggggtgtg gcaattgttg ccatggcgaa acttacacag 540 

tacc-ctccc tactatgtga gaggatccaa cggatcaata gataaatgca aaaatggaca 600 

aaataatttt tgttaaagct caaatactgt tttctttcat tcttcaccaa agaaccttaa 660 

gtttgtaacg tgcagtctgt tatgagttcc ctaatatatt cttatatgta gagcaataat 720 

gcaaaagctg ttctatatgc aaacatgatg tctttattat tcaggagaac aaataactgt 7B0 

tztgtgttgg ttggtggttt ccataatctt atttctgtac tggaactagt actttcttct 840 

ctcattccgc caaaacaggg ctcagttatt catttgccaa gcttcgtgga ggaatgtagg 900 

tgacatcaat gtgataaagt . etgtgttctg agttgtcaga tctcttgaag acaatatttt 960 

tcatcactta ttgtttacta aagctacagc caaaaatatt tttttttctt attctaaact 1020 

gagccctata gcaagtgaag ggaccagacc tcctaatcaa aggaagttag gtacttttct 1060 

tgtatttttt accatatcac tgtaaagaag aggggaaacc cagccagcta ccttttttca 1140 

tcacttttta ttcataactt cagatttgta aaactaattt ccaaaatata agctgttr.tc 1200 

attagccagt tctataatat cttcctgtga tttatgtaga aaatgaacac accccttttc 1260 

catctaagac cctgctactg cgcgaagoga tgatacttac aaggagtgtc aLtacctgtg 1320 

agctgactga atgttggtag gtgctccatt acaacccagg aaagtctgtg ttactgatat 1380 

ttgtgtggaa atctttattt cacttcaatt taaccattag acggtaaaat taagatgcta 1440 

cttgttggta aaaattggtg gactggtttc aatgggtaaa r.gtgtcgtgg caaattaatg Z500 

tgtr.ggaata ttgctctttg tgaatttgtg cttaagccaa tgaatgtgta gtatct=ctt 1560 

ctgacaagca ttccctatcg ggattttaaa gctatg-gca cagaatatta gtctcttcta 1620 

catgctttat ttttctattt ataaztccct tttttgttgt tataCtctat acacagaata 1680 

gatctttttt ctaacacata tttgaactga ataacagact taaagaaagc ctttgttcac 1740 

attgctattt actttitgtgt ttgggggaaa atacgaggga ttgattttaa ataaaaaaca 1800 

ttccatcttr catttaacat caatatcaaa agaagaagac aaacatctat cccictcatc 1860 

tatacttaag taccttt~tg caatgtag.a tcaaagtttt tcaggraacg caaaat-tta 1920 

caaaucattt gtggaatgaa tggtaaaact aatctga-ga aatggaaaat tat-ctgcaa 1980 
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attgtaatt cacagtttga cttttcataa gcaaa-aaat ccctaqoatg taatcaggae 2040 
ccaaatgtg taattaaatt tttttaaaaa aaatctaaaa aaaaaaaaaa aaaaaaaa 2098 



<210> 21 
<2ll> 1746 
<212> DNA 

<213> Homo sapiens 
<400> 21 

gcgttcgcgc acccccagct cgggccgacg tggaagcttt ggagagctga agagggcgcg so 

gcggcgctcg gcggcgcgct cctcctgctg ct.cttcgcgc taggggtccg ccagctgctg 120 

aagcagaggc ggccgacggg cttccccccg gggccgccgg ggctgccatt tatcggcaac 180 

atctattccc tggcagcctc atccgagctt ccccatgtct acatgagaaa gcagagccag 240 

gtgtacggay aggcacagcc ccgacgggcc ccgggcaggg agggccgcca ggctggcccg 300 

ggctggccag ggccttcctg gttggactta tggccgcccc tgggccgact agtcggyacc 360 

tctccgtgtg ccggctgccc tttgagggac acccgcctcc cgggtctgga agggagaagt 420 

cctcgacgcc gtgccccctt gcagggggag ccccgcccct gccggtgacc cactccgggc 480 

cgaggctccg aggcgatcca gtcctgattu tcccgccacc gctcgagctc Ctgctcctgc 540 

gcccgcgccg tncggcccgc cagccgcgcc gccacttcag gtccagggtg aacgcatgcc 600 

cccaggcgcg ggcgccttgc gagtcggcct cgcagccctg tggaagctgc acgcggcttg 560 

tcggaaaatc aaggcgrtct gagt-.t-.ntaga tggttaatag caggtrcttc ggtgtctgca 720 

gccgacgaac gactggtgta ggcgtttgct gtgagaatgg agaatgcagg ggaacgcccc 780 

tgactgagaa gcgggccctg ggaaacgatt gtgaacgcgc gaatgaattg a-gactaaaa 840 

cccgctgcgg gggtcctaca gcgcagatgg taatgccgtt ctgactggct gggaacggca 900 

ccctagcaga tacttaaaag gcgccttctg tgtgccactg tcactgccaa cttggtgact 960 

catttaaaac tcataaccag ccggtgaggt cggtacitcg ctcctcctca ctctgcggag 1020 

gggaaagcag cacggaaatg ccctgtgact ggcagcggaa aaggcgacca ccgcttgtgt 1080 

gtgggtgccc cgacgtccgg agggggcagg agtttccacg ggtcctggga cagagctcac 1140 

ctgttttgtt ttgaattaca cttatttata tgcaactaca ggcctgacgc tagcggtgaa 1200 

gaaggcagat acagcctttt aaggagttgg cagatgagtg ggagagagaa aaccaatctc 1260 

attatcggcc acaggctgtg gtcagtgtct zgaaggaaaa gtacagggat gtttggcaac 1320 

tgtggtatt-.t caggtttgac cttaaatcct tacttaaacc agtttttaca aggactggtc 1380 

taggcgcccg ggcgcggngc tcacgcctan aatcccagca ctttgggagg ccgaggcggg 1440 

cggatcacga aatcaggaga tcgagaccgt cgtggctaac acggtgaaac cccatctcta 1500 

ceaaaagaat acaaaaaact ggccgggcgt ggtggcgggc acctgcggtc ccagctattc 1560 

gggaggctgg ggcaggagag tggcgtgaac ccgggaggcg gagctttcag tgagccgaga 1620 

tcgcgccart gcactccagc ctgggcaaca gagccagact ccgtctcaaa aaaciaaaaaa 1680 

aaaaagggcg gccgc-ccag aggatccaag cttacgtacc cgtgcatgcg acgtcaatag 1740 



<210> 22 
<211> 287S 
<212> DNA 

<213> Homo sapiens 



<400> 22 

ccacgcgccc ggcggcgagg cgccggtggc ggcugagccc gtggtggcag aggcgaaggc 60 

gacagctcta ggggttggca ccggccccga gaggaggatg cgggcccgga tagggctgac 120 

gccgctgctg tgtgcggtgc r.gccgagctt ggcctcggrg tcctcggacg aagaaggcag 180 

ccaggatgaa tccr.tagatt ccaagactac tctgacaeca gatgagtcag taaaggacca 24 0 

tactactgca ggcagagtag tcgctggtca aatatttctt gatccagaag aatctgaatt 300 

agaaccctct atccaagaag aggaagacag cctcaagagc caagaggggg aaagtgtcac 360 

agaagacatc agctttctag agtctccaaa tccagaaaac aaggactatg aagagccaaa 420 

gaaagtacgg aaaccaggca gtctggacat r.r.r.ccttgct tttcgattta tttaggggac 480 

aactgaaaat ttcaagctaa cgaataaaga ggctgaagaa gaccggcttc acccattact 540 

acccacaaat aacatatgga gtgtagtttg gagagaattt ccagatttta atacaccaaa 600 

gcnattcact zaacayattt gacccaagtt acacaagctg aattccatag atgagattgc 660 
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acttatcctt tcatcaatat cctgacgttt cttct-ggaa tcaagtatgt aaataecttt 720 

ctcactgaga aatttaaaaa aataatacgc cagggtagca cacaaaacag aaactcagga 780 

agaactgtcc aacatgccac tatggttatt ttcaggat-g tggtaggact attactacaa 840 

taac:cttgtc gatcatccta ggLaatttiga ttcaggcgct ratccctcag ctgacgctcg 900 

tg^gtacctc catcctattc taactttcac aatcttgaaa cctctacttt tcaatttaaa 960 

acttgacctt tttcacaata gtctictaaa tattaatcct tttaaaaatt atnaatgtat 1020 

gcattctacc acgtcttgtt gcccttctgt catttactat ttcaatgatc accgccctat 1080 

ctgtttatta ttccaccact aaccactctc aggaactgat ccaaattgga actttttaaa 1140 

aaaatagaac r.ttctttLac tacaaatata ccacccccat gaatagaaaa ctatttttaa 1200 

aaaaccaaaa gtacatgaat cccatcaact agaaataaca gccgcccaca ccatggagaa 1260 

tattctccca ggattttcti aggtgtatca gtagttttaa gaaaagcaaa ttgggtcaaa 1320 

atgtgtattc tatgccgcag cctgcatttt gcacttaaca gtttaccatg aatgtttttc 1380 

catgtcattt agctcatctc caacttgota gttaatggct ataaaaaatt ttattcgcaa 1440 

atatatggta ccataaacca aaacgtttac gttttcctgg gagatcattt tagatgtatc 1500 

tttgtgccta cctgtgaaaa tttccttaga attctcaaag taaatttgcz gaattggacg 1560 

caaaagttta aaagacaqta gatacacatt gc-taaattgc tcttcagaaa agfcgattccg 1620 

cctacEtcct ctgaaaatac ctctttccct gtaccccacc caagtgtgta ttaccacttt 1680 

aaaattttta ctaaatataa ttcaattca- tcttcactct ttaattaggg at-ttttttt 1740 

ttcttcttta gt'wtccaLat ccccagagac acggcczcac tctgtcactc aggctggagt 1800 

gcagcggcac gatcatagtt cactgcagcc tcgaacccag gtgatctccc tctctggcct: I960 

cccaaagtgc tgggactaca ggcatgagac actacatcaa gcctgggaaa cctctaaaca L920 

tgcataaaag tagagggtaa aacgacaccc citaccaacc ctcactcagc ttcaataaac 1980 

atcaacatLc tgc-ggrctt ttcatcttta ctaccccaca cacatttgcc cttttttcct 2040 

ttcctagaat attttaaggc aaatcccgca tgtgctctta catctctgtg tctctctcta 2100 

gtaagaatgt tctttccagc aaaatcacag aactagccat tactccttta ttacctaata 2160 

cccagactgt ttaatcctcc tagttgcttc aagtgtctgt ttacaattta tttgtttgaa 2220 

ttcatttcta agntactcag gaggctgagt caggagaatt gctcgaaccc aagaggcaga 2280 

ggttgcagcg agctgagatc gtgccactgt actccagcct gggugacaaa gtgagactcc 2340 

otgtcaaaac aaaacaaaac aaaacaaaac aaaacaaaac aaacaacaca attgaataat 2400 

atccctcagt tattatttag agaagagatg actcaatata aatgtaatat gtgatcattt 2460 

ggtcacagaa tgaacztcag ccattgctta ggtaagcctg gr.aaaaaaaa aaaaaaacgg 2520 

gattccatga ttagtgtgtt gaaaaggggc fczgccaaagt gcaacagaca gagccgggtg 2580 

cagtggctca cgcctgtaat cccagaactt tgggaggcca aggcaggcgg atcacgaggt 2640 

caagagattg agacaatccz ggccaacatg gtgaagccc- gtatcaacta aaaacacaaa 2700 

aacaattagc cgggcgcggt gacatgtgcc tgtagfcceca gctactcagg agqc-gaggc 2760 

aggagaattg cctgaacctg ggaggcggag gccgcagtga gctgagactg ctccactgca 2820 

ccccagcctg gccacagagt gagat-ccat ctcaaaaaaa aaaaaaaaaa aaaaaa 2876 



<210> 23 

<211> 1052 

<212> DNA 

<213> Homo sapiens 



<400> 23 

tcgacccacg cgtccgccca cgcgtccgcc cacgcgtccg ggcrgggcgca gga-gtgcac 60 

tatggctcgg ggctcgczgc gccggttgct gcggctcctc gtgctggggc tctggctggc 120 

gttgctgcgc tscgtggccg gggagcaagc gccaggcacc gccccctgct cccgcggcag 180 

ctcctggagc gcggacctgg acaagtgcat ggaccgcagc acctcctgcc cccttccggc 240 

cgctttggcc catccttggg ggcgctctga ccctgacctt cgtgctgggg ctgctt~ctg 300 

gctttttggc ctggagacga tgccgcagag agagaagttc accaccccca tagaggagac 360 

cggcggagag ggccgcccag ccgtggcgct gatccagcga coatgtgccc cctgccagcc 420 

ggggctcgcc cactcatcat tcatccaccc accccagagc cagtccccgc cccccagacg 480 

cggcgggagc caagctcctc caaccacaag gggggtgggg ggcggtgaat cacctctgag 540 

gcctgggccc agggttcagg ggaaccctcc aaggtgtctg gttgccctgc ctctggctcc 600 

agaacagaaa gggagcrrca cgctggctca cacaaaacag ctgacactga ctaaggaact 660 

gcagcazttg cacaggggag ggggtgccct ccttcctaga ggccctgggg gccaggctga 720 

cttggggggc ogacttgaca ccaggcccca cccacrcaga Lgtcctgaaa ttccaccacg 780 

ygygtcaccc cggggggtca gggacctact cttaacacta gggggctggc ccactaggag 840 
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ggc-ggccct aagatacaga cccccccaac tccccaaagc ggggaggaga cat-tattct 900 

ggggagagtt tggaggggag ggtggggggg gggaaaaaaa aataaaaaaa aaaattttta 960 

atttttaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1020 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aa 10S? 



<210> 24 
<211> 1541 
<212> DNA 

<213> Homo sapiens 



<400> 24 

ggcacgagct zcctcgatcc tactctgtct ctctttgttt tggagaagtt caatttacca 60 

gctggacaLg cgggaccagt atccctgggt atggcactgt cctatgccat ctcttcacca 120 

ctacc-ggtc tcctaagcga caaaaggcca cctctaagga aatggcttct ggcgtttggc 180 

aacttaatca cagccgggtg ctacatgctn ttagggcctg tcccaatctt ycaoactaaa 240 

agccagctct ggctgctggc gctgatatta gttgtaagtg gcctctccgc tggaatgagt 300 

ataattccaa ctttcccgga a&ttctcagt tgzgcacatg aaaacgggtt tgaagaggga 360 

ttaagtaca- tgggacccgc accaggcctt ttcagtgcaa tgtggtcaat tggtgctttt ' 420 

atgggaccaa cgctgggcgg at tnctgtat gagaaaattq gttttgaatg ggcagcagrf. ' 480 

atacaaggtc tatgggctct gataagcgga ttagccatgg gcttgtttta tctactggag 540 

tattcaagga gaaaaaggtc caaatctcaa aacatcctca gcacagagga ggoacgaact 600 

actctcttgc ctaatgaaac ctagtccgat ggatcccgga tLgacacaag gttgagaaat 660 

gaatgcccct ggcctzaaac atcaccgtag gaagggcctt taaaatttta cgcgcaaaac 720 

tccgtggacc ccgtgccagt gtcttggaag tgtcaacgcg tttttggatg atcctgtatt 780 

gggctgtact tactgtgata ctgaaaagct gtcctgctga agcagctata tctgaaanat 840 

taagtatgaa aggagtaact aaaaacaagc aaaacaaaac aagacttagt ttttaaatga 900 

ccaaacttgt ccttaaagat gttgtcatca actcgagttia gttcttattt cctccgttca 960 

ttttttattc taagtacact gattcngtga atgtaccttt tttattacac agggaaagaa 1025 

atgaactaat ttgatatgcc ctaaatacat aaaggtgctt caaaatatgc agaaacatta 1080 

ctatgaaatc agtttttaaa agatatactt tctctttgtc ntgaggtttt tcggtcttgt 1140 

tcaaaaggaa gaattcttgc ctgccataca gaaactctct agcactccct gaccttaagc 1200 

t-ttctaaaa attctgcttg tgtgaaaagt acaagaataa caatacttac aacrtccatt 1260 

ttcgtaacct acgttcactt atgatctgga tttataaaca ctacctggta taacgtcttt 1320 

catttccttt aatgtctctg ttttttggct ctaccatctg ctttgttttt gtttctatct 1380 

atatcttggt agatgtattt catccccaga gcaggtcagc ctccttcccc taatgcgaat 1440 

gcttgttttg ttagggaagg gcttcctcca acctcgtgtg aaactgtgat gttgaagcga 1500 

ataaatgtct attgtgtaac aaaaaaaaaa aaaaanaaaa a 1541 



<210> 25 
<211> 2079 
<212> DNA 

<213> Mono sapiens 



<400> 25 

ggcacgaggg aggcgcggct gcgggacctg accagattct acgacaaggt actttctttg 60 

catgaggatt caacaacccc tgtggctaac cctcLycLlg cactcactcc caccaaacgc 120 

ccgcagtcLg octggaggaa tgtggnacat agtctggagg ccagtgagaa cazccgagct 1B0 

ccgaaggatg gctatgagaa ggtggagcaa gaccttccaq cctttgagga ccctgaggga 240 

gcagcaagg? ccctgatgcg gctgcaggac gtgcacatgc tcaatgtgaa aggcctggcc 300 

cgaggtgcct ttcagagagc cactggctct gccaccactg acctgtacag ccccaaacgg 360 

ctcttttctc tcacagggga tgactgcttc caagc.ggca aggtggccca cgacatgggg 420 

gattattacc atgccattcc atggctggag gaggccgtca gtctcttccg aggatctcac 480 

ggagagtgga agacagagga tgaggcaagt ctagaagatg ccttggatca cttggccttt 540 

gcttatctcc gggcaggaaa t.gfcttcgtgt gcccccagcc tctctcggga gtttcttctc 600 

tacagcccag ataataagag gatggccagg aatgtcttga aatatgaaag gctctcggca 660 

gagagcccca accacgtggt agccgaggct gtcatccaga ggcccaatat accccacctg 720 

cagaccagag acaccLacga ggggctacgt cagaccctgg gctcccagcc cacccrctac 780 
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cagatcccta gcccctactg ttcctatgag accaattcca acgcctacct gctgctccaq 840 

cccatccgga aggaggccat ccacctggag ccctacactg ctctctacca cgac-tcgtc 900 

agtgactcag aggctcagaa aatcagagaa cttgcagaac catggctaca gaggtcagtg 960 

gcggcaccag gggagaagca gttacaagtg gagtaccgca tcagcaaaag cgcctggccg 1020 

etaggacactg ecgacccaaa actggcgacc ctcaaccacc gcattgctgc cctcacaggc 1080 

cttgatgtcc ggcctcccta cgcagagcar ctgcacgtcg tgaactatgg catcggaqga. 1140 

cactatgagc ctcactttga ccatgctacg tcaccaagca gccccczcca cagaatgaag 1200 

tcaggaaacc gagttgcaac aittatgatc tatctgagct cggtggoagc cggaggagcc 1260 

acagccttca tctatgccaa cctcagcgtg cctgtggtta ggaatgcagc actgttttgg 1320 

tggaasctgc acaggagtgg tgaaggggac agtgacacac ttcatgctgg ctgtcctgtc 1360 

ctggtgggag ataagtgggn ggccaacaag nggatacatg agtatggaca ggaatnccgc 1440 

agaccctgca gctccagccc tgaagactga actgttggca gagagaagct ggtggagtcc 1500 

tgtggctttc cagagaagcc aggagccaaa agctggggta ggagaggaga aagcagagca 1560 

gcctcctgga agaaggcctt gccagcctcg tccgegcccc gcaaatcaga ggcaagggag 1620 

aggtcgccac caggggacac tgagaatgta cacttgacct gccccagcca cggaagtcag 1680 

agcaggatgc acagtacaaa ggagggggga gcggaggcct gagagggaag tttctggagc 1740 

tcaga tactic tctgt tgcjga acaggacatc tcaacagtct caggttcgat cagtgggtct 1800 

tttggcactt tgaacctrga ccacagggac caagaagtgg caatgaggac acctgcagga 1860 

ggggctagcc tgactcccag aacttcaaga cCCtctcccc actgccctct gccgcagccc 1SI20 

aagcagggag tgtccccctc ccagaagcat atcccagatg agtggtacat tatataagga 1980 

ttttttttaa gttgaaaaca actttctttt ctttttgtat gacggttttt taacacagtc 2040 

atcaaaaatg tttataaatc aaaaaaaaaa aaaaaaaaa 2079 



<210> 26 
<211> 1947 
<212> DNA 

<213> Homo sapiens 



<400> 26 

tgtaaacaga ttggagaacc tagcaataag attcaaaqct aatctggagc ataaaggcac 60 

agttcagaga cagaataaca gggatcacaa gcatgaatta aaaggaattt atttgcttca 120 

agttcctaga tacaacctcc ccatgccgca cttctccact gtcggagcac gttccgaaaa 180 

acagaatgcc tcgatccctg gtgggtgcga aggcagtcgt tagggatggc aggcattggt 240 

gggccccaaa agacgaaggc cccacacaca ggtgtgctgc atttgggatc tgtgtgggtg 300 

tttcttggac cctttcttct gggagtaggg tacacaccaa cgtttaatcc gctgtctggg 360 

tgcatgccca cagtacggtg gccaaactcg aacatcactg caaataggac gctgagcagg 420 

tecgtctgtc acgtcacgcc actgcacagg tccttgtccc cacacgacgg ggagtacttg 480 

cgtcagatgt tattgaatag ctcgtcLcgg gcaggggaag cggggagttg gggacattaa 540 

ttgggggttt taattctatt atratgtcag ctgacattat gactatataa tgtagttaga 600 

gacaattttt atcttgctta tagtaaaggt tcagcctgcc aactgtaaat cattctaatt 660 

tggcaggctt atttttgaca ttggaaaggg cagaaagcga cttgccccag tagtgtaata 720 

ggagttatag accagaggct gaaacccaaa ctatataaaa aggaattcag tggagggggc 780 

tttgtaatct ccattdttttt gtgttgctac ttccaggacc accaaaaat- acacgcaatt 840 

Ctacatgtta aacacactga aacacaacct acgtttataa agcataacgg gcttcccttc 900 

cagaagctct cctgcttgtc atgaagtgag aacaatqaaa agtcatagca gatactcagt 960 

ttaactctgt gtagaaccta gtagtgcttg agctgtcatt cagatttgaa ttcagactgt 1020 

gtgttgtttg cttacggaca ctgcctgtcg ttzctgtcact gttaeactoa tgagtctata 1080 

aggttrttct tccagaggcc ataggtgaca tcactaaaat cgcaagacaa antgtaatct 1140 

ctgctgctgc cgcactcccc aacctctccc ccaccccccg tggtgtgctg ctttctagat 1200 

gagcgtgttt Cggagcaggc ccatctggga cactccacgc tttcaccaag gaagr.gcgat 1260 

ctgagcagcc acaatccagc caaaagagga tcgtagatat ttgcectgat caactagatg 1320 

aaaataCagc agaatggatt tagcccactg ctctgcttta tccaactgag tccc^gacca 1380 

gcaattggtg cacaattacc acagcaaaag ttaagaaatg aaactgtagc aattatgtaa 1440 

atgaatgtgt tggcctctta atacctgtta ctagtggact ccctgtgagg aagttagttt 1500 

tttgttctga tgaaatgcct tcgtttttta aar.cr.tiaar.r. rf.gctgrcca catcctccca 1560 

aagtgtgctc acttcatttg t-taattcaa atgaactttc ctccttgtat gtatgaggtg 1620 

acttgg-ggg nggggtgggt ggttcttgtt ctcgtgttLt tcctttctta gggcacccg; 1680 

aggcctcaaa ggaccccccc ttcaggtcac acccctcaga aagccctcaa tcttcccttg 1740 
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tttttgtttg cccgtcrtcc ttaaagaata tctrcaaagc ttaaatttgt acattaatct 1800 

aggaccatrt agaagcatag gccgtcgttg gcggcagcag tatattctga aacgtctcac 1860 

agatacatac itttgaataa agatggcgct gctgaacaaa aaaaaaaaaa aaaaaaaaac 1920 

ccgagggggg gcccggtacc caattcg 1947 



<210> 27 

<211> 3379 

<212> DNA 

<213> Horoo sapiens 



<400> 27 

atgatattca agccgaatcc ccctcactaa agggaaaaaa gctggagctc caccgcggtg 60 

gcggccgctc taaacctact ggatcccccg ggatgcagga actcggcacg aggtctcggc 120 

tccctccggc acccgcccgg cccggccgct cccggcccct cccggccatg gggagctgcg 180 

cgcggctgct gctgctccgg ggctgcacgg tggtggccgc aggactgagt ggagtagctg 240 

gagtgagttc ccgctgtgaa ^aagcctgca acccccggaz gggaaatttg gctttggggc 300 

gaaaactctg ggcagacacc acctgcggtc agaatgctac cgaactgtac tgcttctaca 360 

gtgagaacac ggaectgact tgtcggcagc ccaaatgtga caagtycaac gctgcccatc 420 

ctcacctggc tcacctgcca tctgccatgg cagactcatc crtccggttt cctcgcacat 480 

ggtggcagtc tgcggaggac gtgcacagag aaaagatcca gttagacctg gaagctgaat 540 

cctacttcac tcacctaatt grgatgtcca agtcccccag gccggctgcc atggtgctgg 600 

accgctccca ggactttggg aaaacacgga agccttataa gtactccgcg actaactgct 660 

ccgc-acatc tggcctggaa gatgatgtcg tcaagaaagg cgctatctgr acttctaaat 720 

actccagtcc tttnccatgc actggaagga aggctatttt caaagctttg tcaccaccat 780 

acgatacaga gaacccttac ag^gccaaag ttcaggagca gctgaagatc accaacctcc 840 

cgcgtgcagc tgctgaaacg acagtcttgc ccctgtcaga gaaar.gacct gaacgaagag 900 

cctcaacatt ctacacacta tgccatctat gatttcattg tcaagggcag ctgcttctgc 960 

aatggccacg ctgatcaatg catacctget catggcttca gacctgtcaa ggccccagga 1020 

acattccaca tggtccatgg gaagtgtatg cgtcagcaca acacagcagg cagccactgc 1080 

cagcactgtg ccccgttata caatgaccgg ccatgggagg cagctgatgg caaaacgggg 1140 

gctcccaacg agtgcagaac ctgcaagtgt aatgggcatg ctgacacctg tcacttcgac 1200 

gttaa-gtgt gggaggcatc agggaatcgt agtggtggcg tctgtgatga ctgtcagcac 1260 

aacacagaag gacagtattg ccagaggtgc aagccaggct tctatcgcga cctgcggaga 1320 

cccttcccag cLccagatgc trgcaaaccg tgttcctgcc atccagtagg atcagctgtc 1380 

cttcctgcca actcagtgac cttctgcgac cccagcaatg gtgactgcce ttgcaagcct: 1440 

ggggtggcag ggcgacgttg tgacaggtgc atggtgggac actggggctt cggagaccac 1500 

ggccgtcgac catgtgactg tgcagggagc tgcgacccta tcaccggaga. ctgcatcagc 1560 

agccacacog acatagaccg gtatcatgaa gttcctgact tccgccccgt gcacaacaag 1620 

agcgaaccag cccgggagtg ggaggatgcg caggggcttt ctgcacttct acactcaggt 1680 

aaatgcgaat gtaaggaaca gacactagga aatgccaagg cattctgtgg aacgaaatat 1740 

tcatatgtgc taaaaataaa gattttatca gctcatgata aaggtactca cgttgaggtc 1800 

aatgtgaaga ttaaaaaggt cttaaaatct accaaaccga agattttccg agggaaagcg 1860 

aacactatat ccagaaccat ggacggacag aggaLgcacL tgtccaatcc ccaatcctgg 1920 

tittggaatac cttgtagcag gacatgagga cacaagaaca ggcaaactaa ttgtgaatat 1980 

gaaaagcttt gtccagcact ggaaaccttc tcttggaaga aaagccacgg atattttaaa 2040 

aagagagtgc aagtagcatt aagatggata gcacataatg gcactrggct atgtccaaaa 2100 

cacaflacttt agagcaagaa gacctcagac aggaaactgg aatttcttaa agtgccaaaa 2160 

catatagaaa cgtttgaatg catgggtctt LatctaaLtt atcccttctg gacccacgtt 2220 

taaatacagt tctattrcac gaagagaaat gaaaacccct acactgatac, ctgttctcta 2280 

tgggactgat tctgaaattc ttaactatta agaaeat-tt aatagcagca tgacatttag 2340 

cagtaatcca ttaagggcag tacctctaac aaggacgcct tccagcttca gctatgttac 2400 

ttacgcttga cgccactcaa agtaatgaat gacg-tttoa ggaatcccta accctactat 2460 

cagaaaaggt gctcgctaaa gagccttctc ttgtgcgtta cgcacgaact ttgctctgta 2520 

ggcgttaaat ggaccctctc catgtgfcata tagtatttcc ttgtataaag cacttcacta 2580 

cctaccactt gtgttgtqaa cozttggtga ccgctgttga aagaaggaaa agggtgtgtg 2640 

agaaagccta ccgaagcagc agcactgcca ctacatgtgg acaaaagtga acatataaaa 2700 

gaagttgtgc tatttaactc cgaatacttg gagaaactag gtgaagatgc aaccagaaag 2760 

gagaata^gt atgcgiyaay Ltccagcttc gagccggagg ccagactcca agar.gacagc 2820 
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catgacgaaa ctttttaaaa aactaaacca gaagagacti taaaataaga gaaagaaatc 2880 

ataaatgtag acatatgctc ggctaaaggg gaaatggact ttaaatttta aagageccat 2940 

ttgcaaigca cttgtataca ctccaaaaat cattgcagac acagaatttg ttatactttt 3000 

g^gcttagca cttaaacctg aacattgaaa cagttttcct ccttgtcttt ctcaacagta 3060 

atagtcatta cattLacccg tttctiaaca caatgcacgc gatagtcaaa aaatcacagt 3120 

ttctcattat tattcatcct ctgcacccac gcataaccac catacatagt ttcttttgta 3180 

cttgaatata caaaacatga acacagtgcc acatgaataa -ttcacatac agaacctttt 3240 

cr.cctctgaa gcccsgtgga cttgcaaaca ratatatata tcgccttgtt aatttgtett 3300 

tacautccat atatgtaata aaggaatatig atctgaaoao aaaaaaaaaa aaaaactcga 3 360 

gggggggccc gcacccaaa 3379 



<210> 28 

<211> 2006 

<212j- DNA. 

<213> Homo sapiens 



<400> 28 

cccacgcgtc cgcggacgcg tgggattttc LcLuaagaaa aaaaaaggaa gacgccttaa • 60 

taggaaaaga aaaacaagaa gcagtagcag ctaggtaacc caaacgtctt cctttxtttt 120 

tcctaagaga aaatggaaca tttaggttaa atgtcctcaa attttaccac ttaacaacac 180 

tacacgccca taaaatacac ccagtcagta ctgtatttta aaatcccttg aaatgatgat 240 

atcagggtta aaattacctg tatcgtttct gaagtttgct cctgaaaact actgtttgag 300 

cactgaaacg ttacaaatgc ctaataggca tctgagacrg agcaaggcta ctzgccatct 360 

catgaaatgc ctgttgccga gttattctga atagaaatat tttaaagtat caaaagcaga 420 

tcctagttta agggagtttg gaaaaggaac tatatttctc tttttcctga ttctgcactc 480 

aacaaqtctt gatggaatta aaatactctg rr.ti-attctg gtgagcctgc tagctaatat 540 

aagtattgga caggtaataa tttgtcatc- ttaatattag taaaatgaat taagacatta 600 

taggattaaa cataatttta tacggttagt actttattgg ccgacccaaa tctatagcgt 660 

gtggaaatcg agaaaaacga agaaacagga cagatatatg atgaactaaa aatatacata 720 

ggtcaattct ggtctgaaat ccctgaggtg tttttaacct qctacaccaa cttgtacact 780 

aatttatttc tttagtctag aaatagtaaa ctgtttgcaa gtcactaata atcattagat 840 

aaattacttt cttggccata gccgataatt ttgtaatcag tac-aagtgr atacgtattt 900 

ttgccacttt ttcctcagat gattaaagta agtcaacagc ttattttagg aaactggaaa 960 

agcaataggg aaagagactt cactatttgc ttcatcagtg gtaggggggc ggtgactgca 1020 

actgtgttag cagaaattca cagagaatgg ggacttaagg ttagcagaga aacttggaaa 1080 

gttctgcgtc aggatcctgc cggcagaatt aactttttgc aaaagtttta tacacagata 1140 

tttgtattaa atttggagcc atagtcagaa gacccagatc ataattggct catttttcta 1200 

tttccgtaac catcgtaatt cccactLttg taatdaLLtc gatttaaaat ataaatttat 1260 

ttactcactt trttaatagt caaaaatctt tgctgt-gta gtctgcaacc tctaaaatga 1320 

ttgtgttgct tttaggattg atcagaagaa acactccaaa aattgagatg aaatgttggt 1380 

gcagccagtt acaagzaaca tagttaacaa gcaaaaaaag tgctgccacc ttttatgatg 1440 

atcttctaaa tggagaaaca tttggctgca tccacataga cctttatgtt tcgttttcag 1500 

ttgaaaactt gectcctttg ycaacattcg Laaatgaagc agaacccttc "cccrccttt 1560 

ttccaaatat gtcagtttcg tccttgtaag atgtatcatg ggtattggtg ctgtgtaatg 1620 

aacaacgaat tttaatcagc atgtggttca gaatatacaa tgtcaggcti ttaaaaagta 1680 

tcttgatggt tcttttctat tcataatttc agaccttcat aaagtgtacc aagaatttca 1740 

taaatttgtt ttcagtgaac tgcttcttgc catggtaggt catcaaacoc agcacttact 1800 

cttaaaaatg aaaatttctg atcatctagg atattgacac atcccaactc gcagtgcctt 1860 

cttgactgga- tatattaacg ttcctctgaa tggcattgat agacggctca gaagagaaac 1920 

tcaatgaaat aaagagaata tt-attcaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1980 

aaagggcggc cgctctagag gatccc 20O6 



<210> 29 

<211> 3070 

<212> DNA 

<213> Homo sapiens 
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<400> 29 

gttggagcct: tagaccttcg aagtgaccta tagaaggtac gcctgcaggt accggtccgg 60 

aattcccggg tcgacccacg cgtccgcaac gtacgaggag cccgactcct ncacatcctt 120 

gtcaacatct gttgttgtcg ttgctgtcgt tgtttttaac tttagctatc ctagtagatg 180 

^gaagtggta tctcgcgcc- cttatctgca tttctctaat gactagtgat gttgaacacc 240 

ctttcatgtg cttgttggcc attcgtatat cttcttggag aaatgtctat taagtccttt 300 

gcccaacttc aaattggctt g-ctztctgt tgagttataa ccattgaact ttaattgctg 360 

taaaacactc catgagtaca cgtagcazgc actcaataac tactagctaa tactatagtt 420 

gtaattactt ttgccacatg tggcctgaat tggaaggaaa ttgcctagtt tttccaagta 480 

ggagcggaga tgtaacaaaa cccgcactta aggccaataa agatttgact ccgtcagtgt 540 

tgatactttg cttctaattg acgctcccaa atcaagaaat tagaaacgcg cacacataag 600 

aatcagttta tct.tggcag aaaccagtat attatcaatg fcttaattaat ccctaagaat 660 

taatggcaat agtgcc-cta g/ttttagctg agatttagat catccttctt catzctgccc 720 

tgttatgcga catttgctat aaatgccaca atgagaatct tctgaaaccc gggtcagaga 780 

agcccacctt tatactcaa taagtatgtg attgatgtat catcattggt ttatgcttat 840 

tgcacctcgg ttttatgggg tgttcaaaag aagatagatg agaataggtg atccaaagta 90n 

atctagaatt tcatcc.tcca- ^tr.gggactg aaecaccctg aaccgatgaa tatattctac 960 

caggtttata ggtagatatg ccgtttcatt acatcggtga tttggagcga gacagtagct 1020 

ttcaagcaga acaacagcca tatgtaayLc Laaatttggt tattttcttt gaataagcaa . 1080 

tggaaactgt acgcattcag gaaccggtga tccagacatc ttctgaaggc cctctctccc - 1140 

ctgtgcuccc acagcttttg tcctgaactc tcctgtctcc ttgcgatgcc tctgtgccta 1200 

tacccatctr gtgaac-ctg ercrr.gcaatgc cgtcccaagt cagttggtga ctccccaaac 1260 

ctcactgaag tctttcgggg eggattcaaa tgctgctttt agccattaaa .atctgztaca 1320 

tctgttacat actttcacaa tagcacccat cctagtgtag ttttaaaaac gcacccaaaa 1380 

atttxtaaag cagtgcacgc atgcagtaaa caaaattgga cagtacagaa ataaatggtg 1440 

aagacagtct cccagttttc ctccccatgg atagcacttt ctctcttcta tccttccaaa 1500 

qatattttgt gctgatacaa gaaccr.r.f«t. accgtatgaa gtgcctattc atcttatctt 1560 

ttacttcagg gtaatttatg agtaatgaaa aaattcaagc aLtacaaaaa tgtagagtgt 1620 

gtgaagcaaa aggtcccc:t tactttgatc cctaacacta gcccttccca aacaacactg 1680 

tcctaattaa cattcccccc tccagaagta acctctgtta taagccttgt ctgtgccttc 1740 

agattgttct gcctacactt atatgcctat ttaaaagtgt atatttttgt actttgtttg 1800 

tttgtttgtt tgagacagag tctcgctctt gttgcccagg ctgaagtgca atggcactat 1B60 

ctctgctcac tacaacctgt. gtctccctgg ttcaagtgat tctcctggct cagcctcctg 1920 

agtagctagg attacaggrg cacgccacca tgcccggcca atttttgtat ttttagcaga 1980 

gatggagttt caccatgttg gccaggctgc tcacgaactc ctgacctcag gttatccacc 2040 

caccttggcc tttcaaactg ctgggattac aaggcatgag ccactgtgcc cggccaagaa 2100 

tttrttcatc gataccatag tgagctctct gcctcttcgg aacgatgtcc acctcgctta 2160 

tgatcaaccc aagcaggact cttctrcccc tggacgcctc tcccctggts tggaatcttc 2220 

cagtr-ctgcc agaattggcc tutcccagat gctgcaaact tccagttgaa ccccC"ttcc 2280 

tgtgtggccc ctggggctgc gagaccaaaa tccatgagtt ctgtgtaccc tagaccttrg 2340 

gaaggtgaga gcagggccct gagaaaaggc aaaacgcctc ctctccctga tgatacccct 2400 

acccgcccta ctcctcacca gaattgtcag tggcctttca ccacagcggt ccttcctgcc 2460 

tgagccctgc actgtcccag accacacaga agtctggtca cctctgggcg cctgggatgg 2520 

tcaccgaaga gaagcacycu ytccccgtct tctcctggct tctgccagaa aaccgaacaa 2580 

g-gcaattaa cacactgcta ctgccgaagc ctgaaactcc caggacntgt ccttgaccct 2640 

tccagaaacc accaggtccg gcacttggag ccccccggac aqggacctcc cagccgagcc 2700 

crcaaagaac tccatgaaat caggaactgc ttgatgaaat gtatctcctt gcacctggaa 2760 

gatgaagccc aaacacccac acctctgtct cccccagggc tcgggatgtc tccagcagcc 2820 

cggccacgca gcttcccagg tgggcccggg gaggcgggag cagggaccat ctctgccccc 28B0 

tccaccctca ctccatccac ctcggagacc accctccccc agccagatac ggaataaaac 2940 

tacagacgca gaaaaaaaaa aaaaaaaaaa gggcggccgc tctagaggat ccctcgaggg 3O0O 

gccccagctt acgcgtgcat gcgacgtcat agctcccccc ccatagtgag tcgcattata 3060 

agggagcaaa 3070 



<210> 30 
<2ll> 2227 
<212> DNA 

<213> Kuoio sapiens 
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<220> 

<221> SITE 
<222> (289) 

<223> n equals a, eg, or c 



<400> 30 

eggacgegtg ggnngaccca cgcgtccggg aaaaarggaa aaraegcegt gtaaaatctc 60 

gctctgtgtc egaattgecg taggctcaga cct.catttg aggttctgtg tccgaatcgc 120 

cgtaggccca gatct tcact tgaggttatg ttcnataagt taacgttgac cttgtgtgag 180 

cttccggcag ctggagtaac acaggcggcc tcacagcgac ctctccagcg ccttccaagg 240 

cacatctgca gecagegtaa tcctcctggg aqatqccccc teaaggcent gctccagacc 300 

acgtggggar ggectgacar ccaatcccca ggctgtcccc acccttgrag agtgacccta 360 

aacgetagae agatggggaa rgggaaagaa oagaaagctg cagacctcaa gttaaaattc 420 

cctcaaaaac gcttLtaLtc atetgettet tctgaaagga caaaggctct ttgaaaacca 480 

ttttccaaca aataacatga acacttctag a_aac.ee taga aaaacacsaa gcatfccaaaa 540 

tagaaagaaa aaccacccat tactctttaa gccagcatca tecattgegg -gcttttgga 600 

gctgggtgag gccgtagcct ctgccaagtc aaggagcccg gtggtggctg tggcattcct 660 

gcagggttgt ttctttttct ttgcgacggn gtctcactct tgtcacccca gctggaatgt 720 

ggtggtgtaa acagctcact geagecttga ccctgaggct caagcgaccc ctccgccctg 780 

gcctcctgag tagctgggat cccaggcgag agccaccaca ccccgtccat gttcctgcag 840 

gtcttgatat gegaggaege tgcgtctncc ctgccacatt ttcctcttcc. ttcttgagac 900 

agacccttgc tccatcaccc aggecagagt gtggtsgtgc gaacaegget cactgcagcc 960 

tcgaccctca ggctcaagcg atcctcacgc ctcggacccc caaagegctg ggatcacagg 1020 

cgagagtcac catgccggcc cgaatcttca gggtatttta cggttgaagt gtcactcact 1080 

tarccacscc tgtttcaaga gegtaggegg tcaccctgtc tetgyegctg acctggcctg 1140 

gaccctcggc tgtgaqaggg aqgggtgggc tgggceggag gaacctraag ccctcgtgar. 1200 

gtcacaagcc catc^ggctg ggcatcccct gccgtgtcct gagctgeaca tgccccaggt 1260 

ggcccccaca geagaggega gccaccgrag ggtgragggc ttccacggac ggtcttcagg 1320 

ggragaagaa gggcccaggc ccccaggaga ctcaggagac cagagectgg ggecagggge 1380 

cyagcagggg ctyarccagg gctggatgtc cggagccagc cccgmagccc tgkgktcttt 1440 

gttcttcgea ctcccaccgt ccgtgtgaac agctccagcc ccacctgcgc ctccctgtgc 1500 

tgggctccat cagggagccc agaagaegtg tgtgcttctg aaattgggtc cctacatgcc 1560 

tttgtcccag tgcaccttgc tccttccatt tactatcgag atttaaatge ctgttttctc 1620 

cccagaggtt gaeggatata ttcagacgtt aegacaegga teaggaegge eggattcagg 1680 

egtegtaega acagtacctg tccatggtct teagtategt atgaccctgg cctctcgcga 1740 

agagcagcac aacaeggaaa gagecaaaat gtcacagttc ctatctgtga gggaatggag 1800 

cacaggtgea gtnagatget gttcttcctt ragattrtgt cacgtgggga cccagc-gta I860 

catatgtgga taagecgatt aatggttcug caactgtaat agtagczgra ccgztc~aat 1920 

gcagacattg gatttggega ccgtctcacc gegecatgag geaaaegtaa ngtctcaggc 1980 

attctgettg caaaaaaatc tatcatgtgc ttttctagat gtctcrggyt etatagegea 2040 

aatgettttia ttagecaata ggaattttaa aataacaegg aacttacaca aaaggcttct 2100 

catgtgcctt acttttttaa aaaggagect attgtattca ttggaatatg tgaegtaage 2160 

aacaaaggga atgttagacg tgtaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2220 

aaaaaaa 2227 



<210> .Vi 
<211> 1288 
<212> DNA 

<213> Homo sapiens 



<400> 31 

cccccgggcc gcaggaattc ggcacgagcc tgacctcccc agucjtcatct cnccctcctc 60 

tgctctcgcc ctctgtgctc cagccaacgt ggcctgtcac tcgtccacct gecatactgt 120 

cctgacccca ggcctttgcc tgtgctatcg cctctqctqq qaccacrctt gtctctcccc 180 

tgctgtgcct gctaattccc actcgtgcca gtgatccatg getgeagaac acaccactcc 240 

atccatggaa aacaatcaca atcattgatt accatctctc cctgggcttc ctggggtgga 300 

ctgggctcag ctgggtggtt cactttgggg ccLfdiit'dyL calgggcaua cagtggctgg 360 
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ggtcactgca aagact^ccc tgcacctctg gcagctgatg ctggccg-ca tcrgagacac 

ccacccaggg cctctccctg gggcctgggc tcctgc"tag cttggttggg aggctccaag 

accaacatcc caagaaagac gagacagaag ccagatcacc tttttgggcc tggctrcaga 

agtcacccag catcacttct gctgcattta tttcttaaaa cacaaacatc aaaccccatc 

tcttgatggg agggggcctc atggcttgta aacntgttct aaactccacc cngcccggcc 

tcggctcaac gtgtctggta atgtgtgggc cgcgaggctc cccgaacgca gacctcagac 

cgcaacgctg gccgttacag gctctggcac acgggcccac gtcaggccca tcgccacagt 

gatggttgtt ccgcgactgt ttctggtggc otctgctcca cact-caggc tgacgctgtg 

ccccttccac tgggaccctc gggcggcttc catgcacttg tgccc-aaat cctgctccte 

gactaaactt catctcctgt gttcccattc tgcagcatyg ctgttaggga acctgaccac 

ctgcagcgcg tcccgccgcc aaggcacaac gtcagtgcct cccttcagtg gctcccatgt 

cacagaattg tcctgcagcc ctggcacatg tgcgccatgt gggaqctggg gcuggtcctc 

tttcatcctg tggctccgag ggagggggcc gctccttccc cagcctccac cctgacttgg 

ccctcgtcct gcagccacec agagagcacg atggagctgg agcttcagtt ctgaccaaat 

gcgtgtcgcc ggcttttg-g tgtgtgtguy lyLyacagag ccagaccccg tccttaaaaa 

aaaaaaaaaa aaacccgagg gggggccc 



420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1288 



<210> 32 
<211> 3280 
*212> DMA 

< 2 1 3 > Homo sapiens 
<400> 32 

gcgtccggtg agaggcaagg acctrtcatc tttagggcat tctgaccacg tcctgcttca 60 

gagagattgc ccccggcgtc tcagtgctat ggggagcagg ttcctcctgg tcctgctctc 120 

aggtctcact gccttactgg ctctgccagg atcaqaaqcc aagaattctg gagcttcctg 180 

tcctccatgc cctaaatatg ccagccgcca caacagcacc cactgeactt gtgaagatgg 2 40 

c-ttcgggcc aggtctggca ggacatactt tcatgattcc tctgagaagt gtgaagatat 300 

taatgaatgt gaaaccgggc tggcaaagtg caagtataaa gcatatngta, ggaataaagt 360 

cggaggxtac atctgcagct gtttggtaaa atatacttta ctcaaccccc tggctggtat 420 

tatagattat gaccatccgg attgttatga gaacaatagt caagggacga cacagtcaaa 480 

cgtggatatt cgggtgagtg gggtgaagcc tggatttggg aaacagccgg tacgtataac 540 

tatgccatcc ccctacccaa acattaacat gtcttcctgt gatctttagg gtagggtagt 600 

tctatccagg ggtaattttg tcctctgtcc caaggtcatc cgtcaacgac tggggacact 660 

LLUggttgcc ataccttggg ggtgatgtgt gtgactggca tctggLggat ggagaccagg 720 

gacacagctc aacaccccac agtgcccagg acagcctccc acaaccaaga agr.gcccagt 780 

gccatatgtc catagagata gagaaataca agtgtagggg gaaagtgcct cagctggcai 84 0 

;caaagacct aca~caagca cctagattct caatgccaca cgcaccttgt agcacc~taa 900 

taaatatcgc tgccttctgg gctccccact ccaacacttg cgcacatccc ctacctctta 960 

catttcagta agagtcaacc taattagctt aatcttcctg gaaggaaaat ctgagaagaa 1020 

atggaagcag agaggacttt gcaagaaggg ctactcaact aactcaaagc gtggagttga 1080 

gcatctggaa tgcgagtttt gcttctccag gaaagggtca aatttctgaa tttgatacag 1140 

tctatgaaac caagaggtgc aatgagacaa gggagaatgc ttt-ctggaa gctggaaata 1200 

acaccatgga tatcaacrgt gctgatgctt taaaaggaaa cctaagagag agcaccgcag 1260 

Ltgccctatc acttaccaat ctcttgggga tattctgaat gcatcctttt ttagtaaacg 1320 

aaaagggatg caggaagtaa aactgaactc ttacgttgtg agcggcacca tcggtttgaa 1380 

qgaaaaaatt tccctctcr.g aacctgtgtt cctgactttt cgccaraatc agcctggtga 1440 

caagagaaca aaacatatct gtgtctactg ggagggatca gagggaggcc gctggtccac 1500 

ggagggctgc tctcatgtgc acagcaacgg ttcctacacc aaatgcaagc gcttccatct 1560 

gcccagctct gccgtcctcg tggctcttgc ccccaaggag gaccctgtgc tgaccgtgat 1620 

cacccaggtg gggctgacca tccctctgct gtgcctcctc cr.ggccatcc tcaccttcct 1680 

cctgtgccgg cccatccaga acaccagcac ctccctccat ccagagccct ccctctgcct 1740 

cttcctggcc cacctcctgc tcctgacggg catcaacaga acLgagcutg aggLgctgcg 1800 

ctccaccatt gcagggctigc tgcactccct ctacctggct tgcctcacct ggatgctcct 1860 

ggaagggctg cacctcctcc ccaccgtcag gaacctcaag qtgaccaacc acaccagcac 1920 

gggcagattc aagaagaggt tcatgtaccc tgtaggctac gggatcccag c-gtgatcat 1980 

tgcegtgtca gcaatagctg gaccccagaa tratggaaca ttcactcact. ctcggctcaa 2040 

gctcgauaaa ggattcaccc ggagcttcat ggggccayLa yLaytcaULa tcttgataaa 2100 
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cctggtgttc tacttccaag ttctgtggat tttgagaagc aaactctcct cccccaataa 2160 

agaagttrcc acca;ccagg acaccagagc catgacattt aaagccattt ctcagccatn 2220 

tatcccgggc tgttcttggg gccrtggttt ttttaeggtt gaagaagtag ggaagacgat 2280 

tggatcaatc actgcataet rattcaccat caccaacacc ctccagggag tgttgctctr 2340 

tgtggtacac tgtctcctta accgccaggt tcgaacggaa cataaaaagc ggtttagcgg 2400 

gatgcggaaa ggggtagaaa ctgaaagcac tgagaigcct cgccctacta cccaaaccaa 2460 

aacggaagaa gcggggaagt cctcagaaat ctctcataaa ggaggcactg catcatcatc 2520 

cgcagagtea accaagcaac cgcagccaca ggttcatctc gtctctgctg cttggctaaa 2580 

gatgaaccga cccggcaagt gccacggcaa cgacccggaa gttacccccc ctttccgcct 2 640 

gtctacagcg cccctgcggc cacacacaga ctggacaaat gccaccatcc ctagctttcc 2700 

cgtgaaaagc ctaggctcat ccacctactt tggcttttta tgttcataga aagaacaaga 2760 

catttgggag aactcccaga nccagagtcc agtagtgtgg cacgtgcaac gaagtgtcgg 2820 

aaggacgcat tttaaagatg gcgggcggga ga&gtggatt ttcttcttgc agctactgcc 2880 

accctgccag aaactcacta actggcatct ggattcagct catagctccc tttctggcct 2940 

ctc^gccgta ccccatgccc ccaaagaccc tacautaaca ctccacacLc acataattca 3000 

acaattttca tacggatcag tatt aaagag ggtgtitgcat tttgcaatac aaaaatgcat 3060 

-atcaggtgc Cyyagaggac atggagaaat aggaacactt ttacactgct ggtgggactg 3120 

Laaactagtc caaccattgt ggaagtcagt gtggcgattc ctcagggacc taggactagg 3180 

aataccattt gacacagcca tcccattact gggtatacac cccaagggct ataaaccaty .3240 

ccgctataaa gacacacgca cacgcaaaaa aaaaaaaaaa .3280 



<210> 33 

<211> 1297 

<212> DNA 

<213> Homo sapiens 



<400> 33 

ccacgcgtcc ggactgcttt acggacattg gatgaagccg aagcattcag aaLggtgcct 60 

ggcacacagt tggtgcgtga tatggttaag ctttgcgtcc ccacccacat ctcatcttga 120 

atgtgacggt ttccccggct ccctcctgcc gccatgtgaa gaaggtcgtt gcttcccctt 180 

caccttccac caccatgatt. gccatggatg ctccccactc caaagcagcc ctggacagca 240 

ttaacgagct gcccgagaac atcctgctgg agctgtecac gcacgcgccc gcccgccagc 300 

tgctgctgaa ctgccgcctg gtctgcagcc cccggcggga cctcatcgac ctcatgaccc 360 

tcuggaaacg caagcgcccg cgagagggct tcatcaccaa ggactgggac cagcccgtgg 420 

ccgactggaa aatcttctat ttcctacgga gcctgcatag gaacctcctg cgcaacccgt 480 

gtgctgaaga gganatgttt gcanggcaaa ttgatttcaa tggtggggac cgctggaagg 540 

tggagagcct ccccggagcc cacgggacag attttcctga ccccaaagtc aagaagtatt 600 

tcgtcacatc ctacgaaatg tgcctcaagt cccagctggc ggaccttgta gccgayggct 660 

actgggagga gcractagac acaccccggc cggacatcgt ggttaaggac cggtctgctg 720 

ccagagccga ctgtggctgc acctaccaac tcaaagtgca gctggcctcg gctgaccact 780 

tcgtgttggc ctccttcgag cccccacctg tgaccaccca acagtggaac aacgccacat 840 

ggacagaggt ctcctacacc ctcccagact acccccgggg tgtccgctac atcctcttcc 900 

□gcatggggg cagggacacc cagtactggg caggctggta tgggccccga g:caccaaca 960 

gcagcatcgt cgtcagcccc aagacgacca ggaaccaggc cccctccgag gctcagcctg 1020 

ggcagaagca tggacaggag gaggctgccc aatcgcccca ccgagctgtt gtccagattt 1080 

tctgacagct gcccatcccg tgtctgggtc agccagaggt tcctccaggc aggagctgag 1140 

catggggtgg gcagtgaggt ccctgtacca gcgactcctg ccccggttca accctaccag 1200 

cttgtgg-aa cttac:gtca catagctctg acgttttgcc gLaataaacg ttttcaggcc 1260 

gggcaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaa 1297 



<210> 34 

<211> 2184 

<212> DN'A 

<213> Homo sapiens 

<400> 34 

ggcacgayyt; gcccgaggat gtgczgccgg ccgctgctcc cgccg^gggg gctgcccccc 60 
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gggacggcgg cggggggccc gggccgaacc tatccgcacc ggaccctcc- ggacccggag 120 

ggcaagcacn ggctgggctg gagccagcgg ggcagccaga tcgccttccg cccccaggtg ISO 

cgcac-gcag gcnacgcggg cttcggcct= tcgcccaccg gggccacggc gtccgccgac 240 

atcgtcgcgg gcggggcggc ccacgggcgg ccctacctcc aggattattt tacaaatgca 300 

aatagagagt tgaaaaaaga cgcccagcaa gattaccacc tagaatatgc catggaaaat 360 

agcacacaca caacaattga atttaccaga gagctgcata catgcgacat aaatgacaag 420 

agtataacgg atagcactgt gagagtgatc cgggcctacc accatgaaga tgcaggagaa 480 

gctggtccca agtaccar.ga ctccaacagg ggcaccaaga gtttgcggtt at-gaaccct 540 

gagaaaacta gtgtgctatc tacagcccta ccatacttcg acctggtaaa tcaggacgtc 600 

cccaccccaa acaaagatac adcacatcgg tgccaaatgc tcaagattcc cgcgttccaa 660 

yaaaagcatc acgtaataaa gcttgagcca gtgatacaga gaggccatga gagcctggtg 720 

caccacatcc tgctctatca gtgcagcaac aactttaacg acagcgttct ggagtccggc 780 

cacgagtgct atcaccccaa cacgcccgat gcattcctca cctgtgaaac tgtgatcttt 840 

gcctgggcta ttggtggaga gggcttttct tatccacctc acgctggatt atcccttggc 900 

actccattag atccgcaLLd Lycgccccca gaagtccatc acgataaccc cacttatgag 960 

gaaggcctaa cagacaatic tggac-gagg ttattttaca caacggatar. aaggaaatat 1020 

_gatgcr.gggg -ng&ttgagftc tggcctctgg g.gagcctct tccanaccat ccccccaggg 1080 

atgcctgagt tccagcctga gggtcaccgc actttggagt gcctggaaga gctccggaag 1140 

ccgaaaagcc aagtggaatc catgtgtctg ctgttcttct ccatgctcac uLyyctggca .1200 

gagcatcagg ctgcgtca:t tecgaaaagc gaaggaaatg aaautactt? cctatgacca !l260 

cgatttcgac ctcaatttcc aggagtttca gtatctaaag gaagaacaaa caaccttacc 1320 

aggagataac ctaattactg agtgtcgcca caacacgaaa gatagagctg agacgacttg 1380 

gggaggacta agcaccagga gtgaaatgtg tctctcatac cttctttact acccaagaat 1440 

taatcttacc cgatgtgcaa gtattccago cattatggaa c&acttcagt ccattggggt 1500 

taaggagatc tacagaccag tcacgacccg gcctttcatt atcaaaagtc ccaagcaata 1560 

taaaaacctt tctttcatgg atgcratgaa taagtttaaa tggactaaaa aggaaggtct 1620 

ctccttcaac aagctggtcc tcagcctgcc agtgaatgcg agatgttcca agaragacaa 1680 

tgctgagcgg tcgattccaa ggaatgacag cattacctcc agatatagaa agaccctata 1740 

aagccagaac cctttggtgt gtggcacgtc ttcttccctc ttcccccgcc acagagatnt 1800 

ctcccatcca acttgcttgt ttgccctctg c^aactcagc tgcacgctga gcaccaagag I860 

cttgcgatca aaattctgtt ggacctgaca atgttttcta tgatctgaac ctgtcacttg 1920 

aagcacaggt taaagactgt gtccactttg ggcatgaaga gcgtggagac ttttcttccc 1980 

cattttccct ccctccttrt tcctttccat gttacatgag agacatcaat caggttctct 2040 

cccccttctt agaaatatcc gatgttatat atacatggtc aacaaaataa aactggcctg 2100 

acttaagata accattttaa aaaattgggc tgccatgtgg gaataaaaga attctttctt 2160 

ccctaaaaaa aaaaaaaaaa aaaa 2184 



<210> 35 

<211> 949 

<212> DNA 

<213> Homo sapiens 



<400> 35 

ggcacgagct cccattgacc ccactgcLca gagtgcagca ccagggcaag gtttcgccac 60 

tgcctccctc catgaatgta ctccccccrc ctgccctggg gacacgggga gtggcccgtt 120 

tctttcccca tctagcccca gaaagargg- gtttggtttt ctgtcgctgg atrttttttt 180 

ttttttttr-.r. rttctgcacc aaagtggcaa ccaggrcagt gttgggggat caogctggcc 240 

tcggggtggg gggcccccac ctgcctctcc ctggttccca cagtgttagc gtccctgaaa 300 

agacaatatt ctctctaaag caacaagggg tgacgggccg gggggagtgt ttgccgctgc 360 

tggcccccag ctccccutcc ctgccaggtg tgggggagac tcctgttgtg actgaatgta 420 

acccccccac ccccgccgca gccaar.gcag gggaaggggg acactcttcc tgtctcttct 480 

ccccagctaa agagactttg gacttagggg gcccatgagc ctggagaggc cttaaccctg 540 

tgaggaagto tagggggagc cctctcccac cuccatcircc Lcctgagagt ggccaatgtt 600 

Lacaagcccc Cgagcccccc tgcccaggga ctcagacccc gttgccgtcc ttcccccgcc 660 

ccggtctccc tgggccctcg ctgctcctct qccctttctg gggttggggt gggtgcaggg 720 

gtcaccgtgt tccctgtctg ccctgcaccc acagtctccc cgccccctct ccaccctgtg 780 

tgactwccct ctctcttacc cgcccctgta aatactccct tctcccaata aaact-ggtg 840 

tgtgttctcc aaaaaaaaaa aaaaaaaaeid ddddddadda aaaaaaaaaa aaaaaaaaaa 900 
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aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaa 949 



<210> 36 

<211> 3338 

<212> DNA 

<213> Korr.o sapiens 

<220> 

<22I> SITE 
<222> (28611 

<223> n equals a,z,g, or c 
<220> 

<221> SITE 
<222> (332BI 

<'22'3> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (3330) 

<223> n equals a,t,g, or c 



<400> 36 

taccgggaca ttctggagtc cgagaagtca acggcgcggt tgctgcggcc gccgcgcccc 60 

ccggcccgag gcgatggaga acggagcggt gtacagcccc accacggagg aggacccggg 120 

ccccgccaga ggcccccgga gcggcctcgc tgcctactt- ttcatgggcc ggctcccatt 180 

gctccggcgc gtcctcaagg gcttgcagct gttgctgtc:. ctgctggcct tcatctgtga 240 

agaagttgta tcacaatgta ctttatgtgg aggactttat ttttttgagt tcgtaagctg 300 

cagtgccttt cttctgagtc cccttatact gattgtgtat tgcactccat tttatgagag 360 

agctgatacc acaaaagtaa aatcatcgga tttttatatt actttgggaa caggatgtgt 420 

gtttttgttg gcatccatca tttttgtttc cacacatgac aggacttcag ctgagattgc 480 

tgcaaetgtg tttggattt'a tagcaagttc tatgttccta cctgacttta tcaccatgct 540 

gtatgaaaaa cgacaggagt cccagctgag aaaacctgaa aataccacta gggctgaagc 600 

cctcactgag ccacttaatg cctaaagact ctggggagca gatgttacct aaggtagr.ga 660 

ccctgcactg tggtgcctga gccctggcag aagctcttgt aaaatctgtt aattg-ttaa 720 

accacttctt. trggagagca aggggaaggt caagaaggca gttttaccaa tattgtgtca 780 

gtcaccacaa agtaggccag ataagtcaaa aaaaattttt Ltctaaataa taatrgaaac 840 

ttatctcaaa tcgagatttt ggcgggagga ggagaaaaca attgttttta aatcacacag 900 

cticaacggtt gataaatgat tccgtcattc tgttacaggt cattctctta ccaggcttag 960 

c-tccaaatt atgctttata gcrgtataaa catcgtgatt atattcatct: acttagaaat 1020 

tgttttattt ttaaattaat ttgcttagct gtttgttttg atgcttagat tatgttctgt 1080 

taatgggaat ttaacatatt caagaaacca atatctaaaa tgttggtcta ggtttttttc 1140 

cttaacatac attaccaggc tttactgtat ttcactcagc ctcaaatgtc ataatatttt 1200 

tggataacgg ttattaat'C tttgagacct tcgtatagcc tataaaatgr. atgggagatg 1260 

ttggtatttt atgr.gtatea aagcaacaat atcagcaact tcgtgtttat accgcacctc 1320 

ggttgttgat gtcaagtaaa aaaaagactg tcttgtaaca cataaaaaaa cggaagaaac 1380 

tgataczaca uccaaggacc aaagataaga aagactcctt gcccaagaca gtgaaagtaa 1440 

ttacaaaaac aagctttgac cacttaccaa gtatc-gaag agatqagttc atactatgat 1500 

ttagaaagtg g-tcaattcc cctgttggca catgatratr. r.tnaetaaaa ttaatacagc 1560 

tctgtgggtc ttccttagcg trttctttga agccaatctg ttxtttttag gacaccagcc 1620 

ttcggttttt catctgttcg agatgcclt-L Lccctgcctc cttatcagac agaaacggag 1680 

tcatgtgctg ctgccccatc tagcagaggt tggcctctgg ctctgacact ccctgtcag- 1740 

cgtctt-agg tggtcctgaa tcttgggccc ctttgattgt gaacactgtg lagcaggatc 1800 

ttgagagccc ttgtccttac ataggcattg ctctagtccg tctttggcaa aaaaaaaaaa I860 

aaaaaaaagt aaatatccag ggaaccctge ccagactaat actgtfcggtg gca~aagaga 1920 

atcaagccat tctcaagaga taacctcaca accagaattg tctg-tggct agcagczgtc 1980 

acagataggc agggcactcg ggatatgacc tttctgtcca ggtgacccac agactagacc 2040 

ctccttatcc tcctcctaga gtctcgaccc gggactceag tgttaagatg atgagcccgr. 2100 
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gcatcaggtc ct tctgcact. ttggtggaag tctcccaggg taggtttcct atttgaaaca 2160 

gtggaaccat gttcccagtg acaaagttta atgacctcat cctttt^ctt ttttctcatc 2220 

tgccatttgt gtgt=cnaga cgggcttcaa ttgcatgaat gtggctaatg cggttctcag 2280 

aaaccggcca gtatggcccr acatagcttc tgctctgtct tactgactca atacctttag 2340 

gatttgtatc agagtccgga tactagtgtt agtggtggtg tcaccactac ttaattggga 24O0 

gataatgaaa ccaatcargg atgctgttrt tactgggcac gtcatctaag agaggagaaa 2460 

tagctgggct trgggtctaa ttatgaataa ggactgattc agaaaacgag ttnatggtag 2520 

gtagcctaaa gtULtracatc agaccgcacc atcctgat^c agacccatct aaaattcaga 2 580 

gcatatcacc tgggctacct cagggtcacc acccatgtat tgggcttagt caggattgac 2640 

agatacattc tcagctggcc cgtcatataa aacatactgc car.tgagctt aagccccgct 2700 

tgttctgagg tttcacctcc atgtgtttca ttggtgcaaa agtggatctc ttagttggtc 2760 

actnaattct ctctttttca gaaagatagt atgttcacty gcatacttgg tcacrcttag 2820 

aaccttcctt cacattgtcc cccatgggac ccatgaatgg nttagccttt cttttctatt 2BBO 

gtagaaggaa ataaatagga gcaaaaagac cattgtagta aataagttca aggggaactt 2940 

gggaccagaa accactgtta tgtacaaaaa aatggcaaat tcaaeaaact c.aaatttaaa 3000 

ataattttta aattaacagt tatgataaair tccatatttt atacaaatag attgctcaga 3060 

atggttctca agaactacaa gogaaatgaa ctcacagtac aaaaatttta taattactat 3120 

acttgtgttn cgcccggggg ctgggaaatg tattttcaca Ctgtagccaa tcattttata 3180 

ttcgccaatt taaatcttat gggtcttttt tttttcatct ctcttgatgt cagatcttat 3240 

agtctttLta aataaaucca "ttaar.r.aaa accttaaaaa aaaaaaaaaa aaaaaaaaaa 3300 

gggcggccgc tcgcgaatct agaactangn cccacgcg 333 8 



<210> 37 

<211> 1563 

<212> DNA 

<213> Homo sapiens 

<400> 37 

cggcacgagg agaaaaggac tcagaccttc cagattggct ccagaaggca gctgctgtca 



gtgatttticc ttacagacca ttgcagccac ctacctcgcg ccatggtccc gay a cage at 120 

ggcgtcttcc cccacacgga ectgeaggtg gectcttagg agctttctcg ctgaaggagg 180 

tcatccctct tagtcacarc cgagcagcac tcacttaggc ctcggccccg agggtcatgc 240 

gggggcacct ggccgggttc ccggctctgt ctggtctggc atctgtctgc ctttgggcta 300 

ccttttcggc acaqctcccc gggcctgtgg rrgctacaag ctggactcca gctcccctgg 360 

gctgcagtgc tgcccgcagt ggtccagaaa agaggctggg cacagcggct cctggcccag 420 

cagcaccctt ggegcagget ggeccaggag ctccgcgcag ggtgctgcca gctgacccag 480 

ccccggctgc acccaacgtc egagaacegg gccggctggg gggcctcttz gaeggagetc 540 

cactccaagc ctegctgaat ctcctgagga aaagcactga cgttctcatg gacacaaggg 600 

aggcagaatc tcttgaagta gaataaactg cactccttcc cagccttcct tcctcagctt 660 

ctcccggacc gccagctccc ccatgcgcct cagacactcc coacgccgca ctgcgggggt 720 

tcctcccgcc ctggcccatc tcatccccct tggcegtega tacagccccc ctgtgtgcat 780 

gtcgccctgt ggcagatget cagggacttc tcagactcca ggatcactcc gagtacactg 840 

accacacagc ctgctgcaca aaccgcagcg ccagctaagg accaggaatc tgacattgtc 900 

ggaggtgaag ggatcctttg tgacatagct ttcctccagg aggaccaccc accgggtgtc 960 

gggggagctt ccgccccaag tagcaggagg gagcrgecaa ggcgtggagt Lcacacccaa 1020 

acactcccag aggaeggcac tctgcatggg acgccatcca gcccctttga ctgtggaatc 1080 

aagtacatca tcagctggcc cctggctcct ggctgcgacc tccctccgcc tgaactgagc 1140 

cttgtgcgca agggegtate aaQttgtacg ggcttcgccg cttgggtgacc ccaaacgcaa 1200 

ctccaggaag catgggctac caatgactaa ggttaacgat cagccgggcg eggtgergae 1260 

gcccgtaatc ccagcacttt gggaggcega ggcgaacgga tcacgaggtc aggagttcaa 1320 

gaccagcctg gccaacacgg tgaaaccccc atctctacta aaaatacaaa aattagcegg 1380 

gcgtgg^ggc gggcgcctgt: agtcccagct actcaagagg ctgagqeagg agaatcgegt 1440 

gaactcggga ggegcagett gcagtgagct gagatcr.ngc ccgctgcace ccagcctggg ISOO 

eggcagageg agactccgtc ccaaaaaaaa aaaaaaaaaa aaaaaaaact cgaggggggg 1560 



<210> 38 
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<211> 1048 
<212> DNA 

<213> Homo sapiens 



<400> 38 

cccgggccga cccacgcgt-.r? cgacaaaaaa caagg-atgt gtgcgccttg ggatgctttt 60 

ccgggcttac cccarctgrg tcttcataga ttctccgtcc rgccagccot gcctttggtc 120 

cacaggagcc acLtcccact ccaaccctcc cacaacctcc ccactgttta ctctcttcat 180 

gccccgcgcr Cutgccccaa atcccctcac ccaactggga aaactggatg acagacaagt 240 

agcttcctac ttacatgcat ttctctggaa at~aaagttg ctttccagcc agt-.atttcct 300 

cacgtcggaa gcacgtgtaa aacaacacat ggaaaccatt tccacctggc acacaagaaa 360 

aaaagggtct gcctatattg taaccgactt ctacacttcg catgtttcag Lctgacccac 420 

aattctttct tttggatagt cgaagcaaaa aacgtggtta caagatgact aaagtttggc 4B0 

ctacaacctc ctgtttggac aacaggaaga attgtgcagt gttttgcaac aqqactaatt 540 

ctagattccc actgccctta aagataacta gagggaaagg gtcttctcct tctttttcat ,600 

ttattaaaga tacttacagg .ctcttcagaa gaagtgatgg gccct-cagg taacgaa&ta 660 

ggtgttgatg gtgttatggg tgatgatgta actggcggcg gctgtataaa gtcttcatcc 720 

ttaaacatca gaactgagag trgggttact gatttaaaag aaaatgtgta ttaatctaca 780 

gcccactacc ttgactacca ggaacctgtc acaactaccc catatcctgg cacaggattc * 840 

aaaaggcaaa atctggaacc caattacgr.g f.agccaaata ctaagcttcc tcttagacca ' 900 

aacagtacaa caaacattcc ttattaagga aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 960 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1020 

aaaaaaaaaa aaaaaaaagg gcggccgc 1048 



<210> 39 
<211> 1430 
<212> DNA 

<213> Homo sapiens 



<400> 39 

cggcacgagg agcagctgag tcccttccct gtctttcact cttczggcat cggtggtttt 60 

acttcttcga ttgaaccctg cttcctcgac ccccctggga ggccgccttc ttcaggcgcc 120 

tcccctctct ccacgagctc gctctgacag ctgaggaact ggcaagatcc tgctacccag 180 

agggtgaatg ggtatctttc ccggaataat cctaatrr.r.r ntaagggtga agtttgcaac 240 

ggcggccgtg attgtaagcg gacaccagaa aagtaccacc gtaagtcatg agatgtctgg 300 

tctgaattgg aaaccctttg tacacggcgg ccttgcctcc atcgcggctg agtttgggac 360 

tttccctgtg gaccttacca aaacacgacc tcaggt-caa ggccaaagca ttgatgcccg 420 

tctcaaagag ataaaatara gagggatgtt ccatgcgctg ttccgcatcc gtaaagagga 480 

aggtgtattg gccctctacc caggaactgc tcctgcgct.g ctaagacaag caccatatgg 540 

caccattaaa attgggattt accaaagctt gaagcgceta ttcgtagaac gtttagaaga 600 

tgaaactctt ttaattaata tgatctgtgc ggtagtgtca ggagtgatat ctcccaccat 660 

agccaatccc accgatgt-c caaagattcg aacgcaggct caaggaagct tgttccaagg 720 

gagcatgatt ggaagcctta ccgatatata ccaacaagaa ggcaccaggg gtctgtggag 780 

ggtaagtact cttttcctgc tattatccta cactctcagt tcctacaatc tgcagagaat 840 

CCttttr.r.at ataaagaca; aaaatcgcga attataatcc aaaaactaag gtaagaaact 900 

cctcatcccc cttgaaaggc ccaaaactca tcattggcct cttatttctg cataatgttc 960 

ggggattata taggtgggga aagttatcac attattcgag atggctgttt cgaccatatt 1020 

cacagtgaat gtagttgttc agtgtatttt tttgcaagtt ctgcaccaac acgatgatgt 1080 

acgtctttgt agtgcttatg ttcaaaagct gttaccggcc gtgtgctgtg gctcatgcct 1140 

g-agtcccag cactttggga ggccaacgcg ggtggaLcac ttgaggtcag aagtucaaga 1200 

ccagcctggc caacctgycg aaaccccatc ccaaccagaa atacaaaaac tagccaggca 1260 

cggtggtgca tggctgtggn cacagctact caggaggccg aggcgggaga attgtttgag 1320 

ccctggaggt ggaggttgca gtgagccaag a^catgccac tgcacccrag cctgggcgac 1380 

ggggcgagac tctgtctcaa aaaaaaaaaa aaaaaaaaaa aaaactcgag 1430 



<210> 40 
<211> 2103 



WO 00/06698 



PCTAJS99/17130 



25 



<212> DNA 

<213> Homo sapiens 
<220> 

<22X> SITE 
<222> (2101) 

<223> n equals a.t.g, or c 
<220> 

<221> SITE 
<222> (2102) 

<223> n equals a,t,g, or c 



<400> 40 

tccctcgcag cgagcctagt ggcgggtgtt tgcattgaaa cgtgagcgcg acccgacctt 60 

aaagagtggg gagcaaaggg aggacagagc cc^t_taaaac gagacgggtg gcgectgccc 120 

cr.ttaagggc ggggcgtccg gacgactgta tctgagcccc agactgcccc gagtttctgt 180 

cgcaggctgc gaggaaaggc ccctaggctg ggtctgggtg cttggcggcg gcggctccct 240 

ccccgctcgt cctccccggg uccagaggca cctcggcttc agccatgctg agcagagtat . 300 

ggaagcaccc gactacgaac gccatccgtg cgagaacagc tattccacga gaggatccgc . 360 

gagtgtatca catcaacact tQtgtttgca acactgtaca tcctctgcca catctteetg 420 

acccgcttca agaagcctgc tgagttcacc acagggtgtc ctgggccggg tctmtgagac 480 

agtggtgatg ttgatgctcc tcaczctgct ggrgctaggt atggtgtggg tggcatcagc 540 

cattgtggac aagaacaagg ccaacagaga gtcactctac gacttttggg agtactatct 600 

cccctacccc tactcacgca tctccttcct tggggttctg ctgctcctgg ctgctggaag 660 

acctggagga gcagctgtac tgctcagcct "tgaggaggc agccctgacc cgcaggatct 720 

qtaatcctac ctcctgetgg rrtgcctttag acatggagct gctacacaga caggtcctgg 780 

ctctgcagac acagagggtc ctgctgggta tgtggcttcg tagggcttgg gatacctggg 840 

tttccccaag gagagtagcc cctggtccca ggcgcntgct gacagcctcc catccctgca 900 

cagagaagag gcggaaggct tcagcctgkc aacggaacct gggctacccc ctggctatgc 960 

tgtgcttgct ggtgctgacg ggcctgtctg tgctcattgt ggccatccac acccr.ggagc 1020 

tgctcatcga tgaggctgcc atgccccgag gcacgcaggg tacctcctta ggccaggtct 1080 

ccttctccaa gctgggctcc tttggcgccg tcattcaggt tgtactcatc ttttacctaa 1140 

tggtgtcctc agttgtgggc ttctatagcc ctccactctt ccggagcctg cggcccagat 1200 

ggcacgacac cgccatgacg cagataattg ggaactgtgt ctgccccctg gtcctaagct 1260 

cagcactncc tgtcttctct ccaaccctgg ggctcactcg ctctgacctg ctgggcgact 1320 

ttggacgctt caactggctg ggcaatttct acattgtgtc cctc.acaac gcagcctttg 1380 

caggcctcac cacactcngt ctggtgaaga ccttcaccgc agctgtgcgg gcagagctga 1440 

tccgggcctt tgggc-ggac agactgccgc tgcccgrctc cggcttcccc caggcaccta 1500 

ggaagaccca gcaccagtga cctccagctg ggggtgggaa ggaaaaaacc ggacactgcc 1560 

atctgctgcc taggcctgga gggaagccca aggctacttg gacctcagga cctggaatct 1620 

gagagggtgg gtggcagagg ggagcagagc catctgcact actgcataat ctgagccaga 1680 

gtttgggacc aggacctcct gcttttccat acttaactgt ggcctcagca tggggtaggg 1740 

ctgggtgact gggtctagcc cctgacccca aatctgttta cacatcaatc tgcctcactg 1800 

ccgttctggg ccatccccat agccatgttt acatgatttg atgtgcaata gggtggggta 1860 

ggggcaggga aaggactggg ccagggcagc ctcgggagat agattgtctc cnttgcctct 1920 

ggcccagcag agcctaagca ctgtgctatc ctggaggggc tttggaccac ctgaaagacc 1980 

aaggggatag ggaggaggag gcttcagcco ccagcaataa agttgatccc agggtttgct 2040 

ttgt-ttttt aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2100 

™ a 2103 



<210> 41 
<211> 2349 
<212> DNA 

<213> Homo sapiens 
<400> 41 

tcgatt-'L-acg cgcccgccca cttctgtgtc tgcatgtatg ggacgtgcct gattgtgtgt 60 
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ctgtggcgca tctcrtgtgcc tgtatgcatg gggtgtgtgt gactgcgtgt gtgtctggtg 120 

tatctctgta tgtatggggt gtgtctgtgt gtgactgtgt gtgtgtctgg tgtatctctg 1B0 

tgtctgtatg Latggggtgr gtctgtgtgt gattgtgtgt ctgtgtttac grgtgtgtgt 240 

ctttgtgtga cttcttgtgc atatggcaaa cccagaacag aacattatca ctcacctcac 300 

ctggcaaaac aaaaagcct 5 : cagagagatg tgtggccgcc atgatgrctc agctgcaggc 360 

actttccaaa gttatgt-tg atgcagctgg cacctttctt ctcggggaca aatgtgatst 420 

ttgatcattg agttgagaat gagtttact- aataatttta aaatgcctcg gtgtgagagg 4B0 

atgggctgct agtaaacact tgtggcaaat acgcgtcgcc ttttcctccc tcaagtgcae 540 

ggggcaggct gcctctctgc acgtccatct g-gggtcagc ctgtcctgee acctcccttg 600 

ccccagggct tagtgccctg tgtggaccac ggccgcccca gggatgctgg ggaaggattc 660 

agcccaacaa atagattcgt tgacgtcctc tcaacgaatg tgtgctctca aaaatgtc-t 720 

taattttgca ctccatttca tacaacaggt gcacatttaa aacatttatt tttaaaeagc 760 

tctgtcttct cagcaccgca gactatttct cgctcacttg acaggcagac gtzgggacta 840 

tgttcttttc ctgccaagaa tccatcagcc ccccaacgcc Lgcacctcga gtccagactc 900 

ctcagcgctg cgttgggacg caactccccg ttagcatccc cagccccttc tccccctgtg 960 

agccagcctg ggttcttttc tttitccttt. cttcectgtt -ttcctecttt cttctttggg 1020 

Uttgcaataa~ gcaatataca gccctgtggt taagaaatca aaacaataaa gaagatacgg 1080 

cttgaggatt cctgctctgc actggtcctt ccgccaggac ceggtgcgec ccccaagagg 1140 

gccttgccat gtgcgagctg agacacacgt tcacacttcc cccctccttt gcacaaaagg l^OO 

tagcacatgg taaatagcgt ctgcacgctt ctcccctcgc tctgtctccg ggactactcc 1260 

acatccatga agaagcagca cccttattct cttgcacagt gggcagcggc tacactgtac 1320 

tcactcgtct ctgctgatgg gcactattgf. agcggtgeaa ttagtaacct agcatacatg 1380 

cccttcagcg tgcgtactgg tgtatggatc ccacattccc agaggctgag tgaaagaaca 1440 

aaggcttttc gacag-attc cccaggtacc cacacactcg ccctgtgagc cacgtgatca 1500 

cgggagcggc cccctgcaga ggcgtctga- gggagaggct gatgtccttg tctgatggtt 1560 

gctccaacct gagaatggtg agctgctctc ccaatgcaga ctctcatcac ccgcatctca 1620 

tgcgtqaqat tgaactgcct ctcatttatg r.tr.tcatcr.t tgtttgccca tattttagct 1680 

gggctgctaa tcrtttaatg ttttctaggc gcttttcata aattagggag tctagctgta 1740 

gcgatgtgog ttgaaagtat tttttcaaat cgtcattgtc ttgaccttcc Lttttttttt 1800 

tcttttgcca cttaaaatat gcagttgaat ctcagcattt gggggcttct ggattttgag 1860 

tcgtagttga aaaggtcttc ctattctgag gttatacagg aattcaccca cttttctcct 1920 

aatactttac ttccatttaa actttrgacc cacttggact gattttgttg tatggtgtca 1980 

agtatgggtc caagtttgct tt^ctgacct ggggatccta acatcgttca tcaaaatctc 2040 

catgttggcc gggcgtggtg gczcaagcct gtaatcccag cactttggga ggctgaggtc 2100 

ggtggaccac aaggccagga gatcgagacc accctggcta acacggcgaa atcctatctc 2160 

tactaaaaat acaacaaatt agccgggtgt ggtggcaggc accrgtagtc ccagctactc 2220 

aggaggctga ggcaggagaa tcgcttgaac ccgggaagcg gaggttgcag tgagctgaga 2280 

ctgcgccact gcactccagc ttgggtgaca qagcaagact ctgtcccaca aaaaaaaaaa 2340 

aaaaagggc 2349 



<210> 42 

<211> 1559 

<212> DNA 

<213> Homo sapiens 



<400> 42 

attcatgcca aaacaCaggc tttcagcgcc tattacatac ggctttcagc tctctctact 60 

gagggatgta ggagttcatt tctgaggcct gagcctcttc ccctctaccc cccztactct 120 

tccctaagcc ttctttataa aaactatgca tgttctattg ttttccttcc zgactccctt 180 

tcttctatta tccccagcag gagtgacttg taactc-cat atgtiagaaa ggcaggcccc 240 

ctggttgaag aaaagatcca cccaagcaag tcagcagttt aataaactct tgagggggat 300 

cccaaatgtg ggaaggattg ttarataaga caaccaaatg atgacatgag acaataaatg 360 

ctataggaat catggaggaa caatcagcta tttatttcct tggttaggga agagatarta 420 

itagttgtag aagtaattac taacctctac atttuttatc gtggaaatca aaaatatata 430 

tatgaaaaca aaatgttata actgactcca gtgtrccata aanragrrtc caacaattac 540 

caaattgtga ccaatccttr. acacacatgc acaggtg-cc ctccagcatc cgtggggcat 600 

tggttctagg accacttatg gacaccaaca tctatggatg ctcaagcccc tgacacaaaa 660 

tggtggacta Ldtgcataca acccgcgcac gccccgtact aaccaaatcc tccctagatc 720 
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acccacaaca cgtaacacaa tctaaacgcc acgttaacaa ccgccacacz gtattaagcg 780 

aataaccccg ccaaaaatgt acctctctca gtccagacgc cttttttttt cgtgtgtgga 840 

atatcccagc ccccaagtcc cc-.tcaaccc cctggcacat aggaggccga ctgcgtgtgc 900 

gtgtgcgtgt gtgtgtgtgt gtgcgtgtgc gtgtgcatac agacacacat atctctgaaa 960 

tgcaaaca-c ctctctttaa aaaaatcatt atcacagcta aacaaactac cagtaattct 1020 

cttatcctca tatacccggt qttcagattt tctagar.rgg ctcctaattt tttcacagat 1080 

tatttgaatc tgattcaatt catgtactgt aatgtttgat aacttaagta ccccttatag 1140 

gttcccttta ccacttcttt attaaattcc Ltgtaatttg ttgtactaaa tagattgtct 1200 

tcctagaatt tcctgtagtc tgaattacgt ggtaactgrc cacatgttcc agcgtcctct 1260 

catcccctgc gagttggtag ttagatctag aagcttgact aaattcagat tttctcr.ctt 1320 

tagatcatca actttagatc atcaacttgg atcatctgtt tcattttgct tttgatatgt 1380 

CgttttLtag aatcacctct caaaattttg atttaatttt ataaccatgt aaaatgttca 1440 

tzaaatttcca aattcagacc agcaaaacac aataaaatcc acccagagaa ggcaaaaaaa 1500 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaa 1559 



<21Q> 43 

<211> 1766 

<212> DNA 

<213> Homo sapiens 

<400> 43 

cggcacgagg agcactgaag tattcactac atgaagtata ttttgcactg tggacacaaa 60 

ttagaaaaat tgcaagtagt ggtatattgc aactggcatg cactatatga gcagagtcaa 120 

tgcgtctcct rgtagaacat tctctgatga tactcactat tatcccctct ccgctaagct 180 

ttgttctgcg tctgaagggc ataaagcatg gaaactacat ttttcagact ccattaccag 240 

aaggatatgg ttggatttca gcaatgagcg ggctttgcat aaaatttgga agacgaaaga 300 

gaagaaaaac ctggctgctg caggttggaa cactggcaac aatagatacg gagtttgcaa 360 

gaagctgcta agcttcctca ggaaaattat ttgtttcaat atttctggca tatgggatca 420 

tcaattattg tcttcagtgg ttctggctga aaattggttc aattcttcta tctgagaact 480 

gttcatttct: gtgcttcagg aaactaagac catcactggc agtttttgtt gagggatcct 540 

tgtgcattca ttcttcccta aaacagcctt cctaactttt actcccccag cctctatggt 600 

tgtgtaagtc tttaattctt ' agagttacat ctctctzac- cagtatatcc tagtgcggct 660 

tctgttttcc agacccaacc ctgactgata tagtctccac gtgtttcaga tggtgggata 720 

gttcggacat ttgtccctgc ccaaatttca tgttgaactc taatccccag r.gctgtaggt 780 

ggggcccaat gggaggtgtt cggatcatgg gggcagatcc ctcacggctt ggtgctgtct 840 

t=gcgatagt gagttcctgz aagatccggt cattttaaag tgtttggcac ttgtaccatc 900 

tcactgtgtc ttgctcccgc tttcaccatg tgaagzgcct gccccagctc cacttttcac 960 

catgattgLa aacttcctga ggcctcccta gaagccaagc agatgccatc accagggttc 1020 

cngtaaagca tgcagaactg ttagccaact atacctcttt tctttacaaa ttaaaaacct 1080 

cttttcttta caaaatggaa agaataaagg tattccttta tagcaatgca agaacggcct 1140 

aatacagatg gctctgccac tagtgagaaa atcgagacgc tttctctaga tggcaaaaaa 1200 

gttgtaaaaa taaaaggaaa ttattaatat accgtctatt gtgatcattt actaagttaa 1260 

gcatattatt aagaagacaa gcataagttt aacacaattt ggcaatgaat aaaattgaag 1320 

gagagagagc atatgttggc cttgctctgt gaaactcaaa tgaaatggtc acctgttcta 1380 

gcagctcatg aaaaattctg catf.gttcat tatgtgtcag gatcaacctt aaattcagtt 1440 

ataaaaagtt tgatgattac aaaaaaaagg gaagcactaa gtaatatagg cacagagagg 1500 

gaagagtgtc aaatagaatt tteaacctgt gcataaggat acctaagcat tct-taagga 1560 

aagcagaaag aagcatgaga aagtctacaa tgacatctat gtcaatataa caagctggat 1620 

atctagagaa gaaactcttg attaaatact ttttatgata cgaacacaca catataatat 1680 

gacatgactg tgttcatgga acataaagaa attcctctga ccaaagogaa ctggaaaaaa 1740 

aaaaaaaaaa actcgagggg gggccc ">76S 



<210> 44 

<211> 2572 

<212> DNA 

<213> Homo sapiens 



28 

<220> 

<221> SITE 
<222> (2527) 

<223> n equals a,c,g, or c 
<400> 44 

aattcggcac gagtctggac cttcttagmt tgcttgatat caggtcgtct ctgtagccat 60 

tttgcttcae ogtcacctyy aacgccggga gcccccgctc atcccgatcc cctccttgta 120 

catgygcgca ctcgtgcgcc gcaccaccct gtgcctgggc tactacaaga acattcacga 180 

catcatccct gacagaagtg gcccggagct ggggggagat gcaacraataa gaaagatgct 240 

gagctcccgg tggcccfctgg ctctaactct ggccacacag agaatcactc ggcc^atcgt 300 

caaccccttt gtttcccggg accttggtgg cagtcctgca gccacagagg cagtggcgat 360 

tttgacagcc acataccctg tggtcacacg ccatacggct ggttgacgga aatccgtgct 420 

gtgtatcctg ctttcgacaa gaacaacccc agcaacaaac tggtgagcac gagcaacaca 480 

gtcacggcag cccacatcaa gaagttcacc ttcgtctgza tggctctgtc actcacgctc .540 

tgtttcgtga tgttr.ftggac acccaacgf.g tctgagaaaa 'CcttgaXaga caeca tegga 600 

ytggaccttg ccttngcaga accctgtgtn gttcctttgc ggatcttctc cttcttccca 660 

gttccagtca cagugagggc gcatcccacc gggtggctga Egacactgaa gaaaaccttc 720 

ytcctcgccc ccagcccrgt getgeggate atcgtcctca tcgccagcct cgtggtccta * 7B0 

ccctacc-gg gggtgcacgg tgcgaccccg ggegtrgggee ccctcctggc gggctttgtg 840 

ggagaatcca ccatggtegc catcgctgcg tgccacgcct aceggaagea gaaaaagaag 900 

atggagaatg agtcggccoc ggagggggaa gactctgcca cgacagacat gcctccgaca 960 

gaggaggtga cagacatcgt ggaaacgaga gaggagaatg aataaggcac gggacgecat 1020 

gggcaccgca gggacagtca gtcaggacga cacttcggca tcatctcttc cctctcccat 1080 

cgtattttgt tccctttttr ttigtrttgtt ttggcaatga aagaggcert gatttaaagg 1140 

rtccgtgtca attctctagc a-acegggta tgctcacact gaegggggga cctagtgaat 1200 

ggtctttact gttgctatgt oaaaacaaac gaaacaaut-g acctcacacc cctgcctcac 1260 

gaaaacccaa aagacacagc tgcctcacgg ctgacgttgt gtcctcctcc cctggacaat 13 20 

ctcctcttgg aaccaaagga ctgcagctgt gccaccgcgc ctcggccacc ctgcacagca 1380 

ggccacagac tctcctgtcc cccttcatcg ctcttaagaa tcaacaggtt aaaactegge 1440 

ttcctctgat ttgcttccca gtcacatggc cgtacaaaga gatggagece cggtggcctc 1500 

ttaaatttcc ctcccgccac ggagttcgaa accacctact ccacacacgc aggaggeggg 1560 

tggcacgctg cagcccggag -ccccgrtca cactgaggaa eggagacctg tgaccacagc 1620 

aggctgacag atggacagaa tctcccgtag aaaggtttgg tttgaaatgc cccgggggca 1680 

gcaaactgac atggttgaat gatagcactc cactctgngr. tctcctagat ctgagcaagc 1740 

tgtcagttct cacccccacc gtgtatatac atgagctaac ttttttaaat tgccacaaaa 1800 

gcgcatcccc agattccaga ccctgccgca tgacttttcc cgaaggcttg ctcttccctc I860 

gcctttcccg aaggtegcat tagagegagt cacatggagc atcctaactt tgcattttag 1920 

tttccacagr gaactgaagc fcttaagtctc atccagcatt etaatgecag gttgctgtag 1980 

ggcaact-tt gaagtagata tactacctgg ttctgetate cctagtcata actctgeggt 2040 

acaggtaatt gagaatgtac tacggtac-t ccctcccaca ccatacgata aagcaagaca 2100 

ctttataacg ataccagagc cactatgtgg tcctccctga aacaaegcat tcgaaatcca 2160 

tgcagtgcag tatattcttc taagttttgg aaagcaggt" ccttccttta aaaaaattat 2220 

agacaeggtc cactaaattg atttagtcag aattcccaga ctgaaagaac ctaaacaaaa 2280 

aaatatttta aagacataaa tatatgetgn araegttatg taatctattt taggctataa 2340 

tacatctcct atr.t.tcgcat tttcaataaa atg-ctctaa cacoataegg tgdLtgcctg 2400 

tgtgctcaac atacccgcag ttgaaacgea ^tgtatcaac gaacattgta ccttattggc 2460 

agcagtttta Laaagtccgt cactcgcact tgaatgtaag gctcagtaaa tgacagaact 2 520 

acctLtncac tatgggtaac tgggggaata aatggggtca ctgggagtag gg 2572 



<210> 45 
<211> 526 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (66) 
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<223> n equals a. e.g. or c 
<220> 

<221> SITE 
<222> 1106} 

<223> n equals a,t,g, or r. 
<220> 

<221> SITE 
<222> (484) 

<223> n equals a,t,g, or c 



<400> 45 

ctctgacagc tccctctttg gccaagccct gcctctgtac agectcgagt ggacagccag 60 

aggtcnagac tggagcccag ageccaagat ggagccccag ctgggncctg aggctgccgc 120 

zctccgccct ggceggctgg ccctgctgct g.tgggtctca gccctigagct yCfcctcrctc 180 

cctgccagct tcttcccztc cttctctggc gccccaagtc agaaccagct acaattttgg 240 

aaggactctc cteggtcttg ataaaegcaa tgcccgcatc gggacatcta tttgcaagaa 300 

gttctttaaa gaagaaataa gatctgacaa ctggctggct tcccaccttg ggactgcctc - 360 

ccgattccct ttgstttcct atecttgeaa attactrrear atgactyeca aaacctggsg • 420 

sccttgtgga ratcttctaa ctggccagea awtwtcaaac gaaatcccca aacaggaaat 480 

cctntgcccc ctgcatccac ccccaaagaa ettgeacatt gaegtc 526 



<210> 45 
<211> 1032 
*212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (974) 

<223> n equals a,t,g, or c 



<400> 46 

gtaaaattgt caaacattta tttttaaaaa taaaatgtgg tgggcggtta tgggtggagt 60 

tattggg^cc tggctgtcgc cactgagcat cgctgaatgt tgtcatgact cgcggacttc 120 

tcagagctge gagcatgegg gtgctctctg tggagaittg ctctgtgcct gtaggaaggt 180 

gggcgtgcgg tgtgcactgc agcaacactg geggaacaga tgtgtgtgcc cccatgctgt 240 

catcagggtt cactgcacac gagectcata cacactacag aaaatatgee cttgtaaccc 300 

caagttcatg gggaggcatc cacacagatg gcagcagatc aggaaatget cccagccagt 3 60 

cctcaggggc agtagggcag ccttcatctg ggtgcgcttg gcagccctga actttatctc 420 

ttcttttcgt tgcatttc-t taatatctta ttcagcattt tagtttcttt agttggatga 480 

gtcgttcagt gtctttgtac tgtacagttc tcctgtgctg ttggaatgga cgtcatgggc 540 

tatgttactc ttttgaaata caaatttctc tttagaagt-.t ttggaaaatc tgttagagga 600 

ggagttctga gaacatgaga agacttcttc ccacatagtt gtgcc^gccc gatgtatctt 660 

tccaaaaaaa ttgaaggtga acctgttgga agctcagttc tgagtttaac tgactacttt 720 

gcagagacac aacactctct ctstagcatg tcccttggaa gaaaataggc tggtgcccgg 780 

gtggtigatca gaactggcag ttattctagg cctaaaacag tttggcaata aaataagaaa 840 

aaggggecac atgtggtggc tcacgctr.cn atccccacac tttgagaggc cgaggcaggg 900 

ggattgcgtg aagccagcct gggcaacata aaatttaaaa attagecaga catggtggca 960 

tgtgcctgtg ggtncagcaa ct--Lyygtggc taagaccgaa ggaccaccr.g ageccaggaa 1020 

gtcaaggctg ca 1032 



<210> 47 
<211> 2680 
<212> DNA 

<213> Homo sapiens 
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<400> 47 

ggcacgagtc ttacagcaag tacttaacaa acctagactt ccacaaccag atttatctca 60 

aaccgcaaaa aaaagccgac nccatcatgt taaactgata ggagaccttL atgagagacg 120 

aaagtaagcg attttaactt tctaattttt ctaatttttg ctctgctcct cacacttgag 180 

gcttttctga aactcaccaa aagagttttg gcagt-.rgtgg ggaatrtacc agaacccccc 240 

attattaaaa caattggttc cttatactaa aatcatcaga caggtttcgt gtacacagac 300 

atttatgtta agccactgga taqaacLaaa ccgcgtgtag gaacccgccz tctctaagaa 360 

aggacccctc tgagttctgt aggatatgtg cttaaaggtt tcctgtgtca agctatttta 420 

tgaaataaaa -tttacaaac aaugaagcrt cattztcaca cgttgtattt gtttaatgca 480 

gacttggcct atacgagttc ctgaaattaa gggttttttc cgtaaaacta gcttaggagt 540 

ttaatgagtc actgtgtctc tcacctctg- aggatgagca cagagatcac atttgagaag 600 

caggtgtggg tgtctcctgc tggtcacgtc tcctccgccc ctcctctggc ccagcagtta 660 

cttttcctca gtcatggggg ctgcattcag ccgcgatgcc agcattaggg ccaagctctc 720 

ccgcttctgt gacgctctac cacacgtacc ctttatcagt agtagctgcc attccctgag 780 

tgttccttcc accgtgcacr: gagaagggct gagg attt cc ga acat caac ctcctctaac 840 

cctctgtatg ggaattagat ttttatcatc ctgaczgttg gggctttcta gagctcaggc 900 

aacttgcccc cgggcgggac ggagcccgcc cggggggagt gtgaatgagg cttctgttgt 960 

ccgtggcttg gctctctgtg gttggaaact tcagaagcag tagatcccag gtgcaacatt 1020 

tggtgcccgg acaagttgta aaacc-gacc ttggggaggg cctr.cactgg cagccagtgt 1080 

ccacccgtga gcccggtgag cacagacgtt agagccaggg ccggcgggcc cagaggttgg 1140 

agccggggac cagtgggccc agaggtcgga gccggggacc agcgggctca gaggrcggag 1200 

ccatgtccct gccgcgaogc tctgagggtt ggtggtgaca tcggggcgat tgtggcatcg 1260 

cgattgcggc gtcctggctg cctttggccg gcgctgccac tgccctggtt tcatgacgta 1320 

ggcaccacat ggccctgtgt tgtcccactc acggctccac ttctggcctt tctctacttg 1380 

ctcacccttg agataaactt ctatttcatt ctcatttcgg tttacatgtg ggttttcttc 1440 

caggtctgat gttaagccta taatattgca atgtgatgtt ttgaagttaa. ygtgtaatag 1500 

agccagcgaa ccaagggtLc acaccccagt gaaatacaaa cactcagaat tgagccaccg 1560 

tgctgccata ctgattatgt aatgtgtgat taacaagtat aatgtgtcac tttcaacatc 1620 

agtttcatgc caaagttgca ttttattaga ttatttggga gttcactttg ggcccaaagg 1680 

ctcgtgtcta cataataata acctacgact ttcctttttg tctttgttt- attttttgtc 1740 

ttgtgttttt fcgctttctag accatgccag agcaatctca gctttcttta gttaccggat 1800 

cacacatatc cttcctgaga agagcagtga ctaaaatgga atatctcttt aagaacagct 1860 

cctctttaac aaaaaaacct aaaagacaaa tgtgagacgg gcttagagtt agctctctgg 1920 

gaacttgaaa gacatttatg ccatattatt tattcacgtg tttgttcctg gt-gggcaaga 1980 

tgccatctga ggcttcagat gagaaattgg ggtaaaatgg aaatttttca cttatttgca 2040 

attatatata tctcgaatca ctacataaaa cttgattctg tttczctact: cattgcaaaa 2100 

attgaaaatg gacattctgt taagtcaaat gtacagtccg aagccca-at actttcatga 2160 

agtcttgaat caccttgzat ctgaaagtct ctgctttaag aatgcttcct gggtactaaa 2220 

atgttccagt ttaagtagtt tgaatatagt tgagtrtttt ttctcctctc cactttgtga 2280 

atcatatcag gcacccgttt ttcccgtttc gactttcttt tctgtgatag aagcagtcgt 2340 

cagttcttgg tatcactaag cgttaaaagc atcagtcagg ccgggtgcgg -ggctcacgc 2 400 

ctgtaatcct ggcactttgg gagaccgagg caggcggacc acaacgtcag gagatcgaga 2460 

gcacccrggc caacacggtg aaaccccatc tctatcaaaa atacaaaaaa ctagccgggc 2 520 

gtggtggcgg gcgcctgtag tcccagctac tctggaggct gaggcaagag aatggcatga 2 580 

acctgggagg cagagcttgc agtgagctga gatcgcacca ctgcactgca gcctgggcga 2640 

cagagcgaga ctccagccca aaataaaaaa aaaaaaaaaa 2680 



<210> 48 
<211> 1730 
<212> DNA 

<213> Homo sapiens 



<400> 48 

crcacgcgtc ccggggcctg cggcggagtc caagaggaac Caggccgcct ccgggatggc 50 

gtggagcgct gctcctgccc cctgttgcct cctcggggtc cuggggctgg tccaggtgtt 120 

gggggcccaa gccgtgggcc cctggacggc tccagcgtgt ctgggggcag ctcaggctca 180 

gccctgcagg ccctgcaagg agagctctct gagcttatrc tcagcttcag ctcccr.caat 240 
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gactcactga 
ggggcaacca 
racgctacag 
cagtgcccca 
actgtggctg 
rgggctgggc 
ctggccgggg 
ctcctggagq 
gctgggcctrc 
tcaccaggca 
ggagtggagg 
ccgccccggt 
tattatgatc 
cgcggtgctg 
agggcgtggc 
gcggccgaga 
caggccgggg 
ccgctcacca 
acr.ggggccc 
tgggg-ctcg 
cggcaccgcg 
ggggccgccc 
cctgcggagg 
cctgggctcc 
taaagacact 



atgagctcca 
aggaccgiaL 
agagtgaaga 
gcctagaggg 
ggggaccgca 
tccgggaaac 
gacaggcggg 
accgtctgca 
cagggcctcc 
aggacgggca 
gggcaccagc 
ctgaaccagg 
cagagacagg 
actgggcacc 
cggcgtagac 
gccagcccag 
■3.cacggtct g 
icttcagcgg 
cgcccgacgt 
cctgagacgg 
cccagagcgg 
atgcagactt 
agccgatcct 
aggctccccc 
tggtttttct 



gaccactgtg 
cattcctgag 
gcgcttccga 
gcgattgggc 
gggcccgcgc 
caacaccacc 
cctgggcagg 
ccagctcagc 
tgggctgcag 

agagggccct; 
agcccccgcg 
cacggtcccc 
cgcgtccaca 
ggcacgagaa 
tccggyt-yy:: 
cccgggcacc 
cgccgacctg 
ggccctgctc 
gtctacgccg 
ggcacctagc 
cctctcccca 
ccggcctggc 
cgcaccct.cc 
gcgcgggcgc 
aaaaaaaaaa 



gagggccagg 
attaacaggc 
ggcctagagg 
cgccttgagg 
gagggccttt 
agccagatgc 
cggctgggcg 
ctgaaggacc 
ggacccccag 
atcgggccac 
ccccaagcgg 
tccqacagag 
gtcgccactg 
agtggaggcc 
cacgagcccg 
ctgggcgcct 
gtcatggggc 
tatggggacc 
gctgaagaga 
cctgggcgag 
cgcccggggc 
gcgatccccc 
gctcccccca 
cgcccaccgc 
aaaaaaaaaa 



gcgctgatct 
tgcagcagga 
agggacaagc 
gtgtctgtga 
ccagacacgt 
aggcagccrc 
cccttaacag 
tcactgggcc 
gccctgctgg 
caggccctca 
cattttcagc 
tcctgctcaa 
gctggacgct 
gtgctgtggc 
agggcczgga 
tcagcctcat 

ay QCyycyca 

cagagcttga 
cagcgggggc 
cgccgcaccc 
gcgccggctc 
aagaacccct 
ctggcccccc 
catactaaac 
aaggggccgg 



ggctgacccg 
ggccacagag 
acagcccggc 
acggccggac 
ggccgggctc 
gctggagaag 
ctccctgcag 
cgcaggagag 
acctccagga 
aggtgaacag 
cgctctgagt 
tgacggaggc 
acccgctgag 
cgctccaacc 
gaataagccg 
cctgccgccg 
cccggaggag 
acacgcgtag 
ggcgggcccc 
gggcccgcag 
agggaggctc 
ccagggccgg 
aggtcgattc 
gatcgaggaa 



300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1730 



<210> 49 

<211> 1275 

<212> DNA 

<213> Homo sapiens 

<400> 49 

ggcacgagcc agctcctctt ccaagatgtc ctccttaaac Cttgccagtg aaatggagaa 60 

gtac-gtrcg gggaataata tgctttcaag gttttgctta ttcttgataa tgctcctgca 120 

catcctcct- Cttctggcta ccttcattca acgtcacact gttgtctctc tctccaagca 180 

ccaccccttt gttccaacta atggatcaaa gagttatagc agcttttaag gcccgattac 240 

tacctgagga ggaccttcgc ntaggccatc gctgcaaata agaaagatcc tttccaaaca 3 00 

cactggcgca attctggaag gattacaaca tccacggcag catcaaeaac cttggctaag 360 

ttgggggtga agtcaccaag gagtgtgtaa aigctatctg ggaagagata ttgaagacat 420 

ttgtccatga cttcaaaaca ttgctaagga tgaggatgtt gcaaaaaaaa aatattcaca 480 

aggctttagt tgaaatggca aacaacttta agctggatgt ggaggaggat gatattgagg 540 

aggtcacaga tgtggtcact gaggaattga ctaacgacga gttactggaa ccagaacaga 600 

aatgcatagc aagaggaaag gaaactacag gagaaaaaaa gaaaagcccc caaggatatt 660 

cacagtgacg ggtctaggca gaagcttctg cagaccccaa caaactcctt aaaacgtttg 720 

aaaacgccga ctccaacatg aaatgatttt cantagtaga gaggaatgtt catcgtgcat 780 

tatctatcta caagcaaatc tatgatgaat aaaagaaaca aaccaaacaa accaccatga 840 

acacacttct gaaaagagtg acatctcaag aagagcccca ggcaggtcct rcaggaggta 900 

tcccagaaga agaaggcatt gttatcacag gacatgacag ctccctgggt gtcattgccc 960 

ttaaaggcct tccagtagga caaggcgtgg agatggaagg tgccgatttt tatgatcctg 1020 

accctacata ggtctaggct aatgggtaat ggtgtgtttg tgtcttagct tctaaagaaa 1080 

aatgtaaaaa gtaaaaaata aaaataacar. taatataggc aaaagztuac agaacaagga 1140 

tataaggaga gaaaaaaatn atcttcctct gtatttgtgt ttceagctgt gttactacaa 1200 

aagaataaaa aagttaagag aaattgtttt Laaagtaaaa tagctacaat aatctaaaaa 1260 

aaaaaaaaaa aaaaa 1275 



<210> 50 
<2I1n 1762 
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<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 

<222> (447) 

<223> n equals a.t.g. or c 



<400> 50 

gytggcctag agatgctgct gccgcggttg cagttgtcgc gcacgcctct gcccgccagc 60 

ccgctccacc gccgtagcgc ccgagtgtcg gggggcgcac ccgagccggg ccacgaggcc 120 

gggaaccgcg ctacaggccg tgctgctggc cgtgctgctg gtggggccgc gggccgcgac 180 

gggtcgcccg ctgagtgggc agccagtctg ccggggaggg acacagaggc cttgttacaa 240 

agtcatttac ctccatgaca cttctcgaag actgaacttt gaggaagcca aagaagcctg 300 

caggagggac ggaggccagc tagtcagcat cgagtctgaa gatgaacaga aactgataga 360 

aaakttcact gaaaacc~c~ tgecatctga. •ggcgacttc tggattgggc: tcaggaggcg 420 

tgaggagaaa caaagcaata gcacagnctg ccaggacctt tatgcttgga ctgatggcag 480 

catatcacaa cttaggaacc ggtatgtgga tgagccgtcc cgcggcagcg aggtccgcgt 540 

ggtcargtac catcagccat cggcacccgc cggcatcgga ggcccctaca tgttccagtg • 600 

gaatgatgac cggtgcaaca tgaagaacaa tttcatttgc aaatattctg atgagaaacc < 560 

agcagttcct tctagagaag ctgaaggtga ggaaacagag ctgacaacac ctgtacttcc 720 

agaagaaaca caggaagnag atgccaaaaa aacatttaaa gaaagtagag aagctgcctt 780 

gaacctggcc tacatcctaa tccccagca- tccccttctc ctcctccttg tggtcaccac 840 

agttgtatgr tgggtttgga tctgtagaaa aagaaaacgg gagcagccag accctagcac 900 

aaagaagcaa cacaccatct ggccctctcc tcaccaggga aacagcccgg acctagaggt 960 

ctacaatgtc ataagaaaac aaagcgaagc tgacttagct gagacccggc cagacctgaa 1020 

gaatatttca ttccgagngt gttcgggaga agccactccc gacgacacgt cttgtgacta 1080 

tgacaacatg gctgtgaacc catcagaaag tgggtttgtg actctggcga gcgtggagag 1140 

tggatttgtg accaatgaca tttatgagcx ctccccagac caaatgggga ggagtaagga 1200 

gtctggatgg gtggaaaatg aaatatatgg ttattaggac acataaaaaa ctgaaactga 1260 

caacaatgga aaagaaatga taagcaaaat cctcttactt tctataagga aaatacacag 1320 

aaggtctatg aacaagccta gatcaggtcc cgtggatgag catgtggtcc ccacgacctc 1380 

ctgttggacc cccacgtttt ggctgtatcc tttatcccag ccagtcatcc agctcgacct 1440 

tatgagaagg taccttgccc aggcctggca catagtagag cctcaacaaa tgtcacttgg 1500 

ttggttgtat ctaactttta agggacagag ctttacctgg cagtgataaa gatgggctgt 1560 

ggagcttgga aaaccacctc rgttttcctt gctctataca gcagcacata ttatcacaca 1620 

gacagaaaat ccagaatctt ttcaaagccc acatatggra gcacaggytg gcctgtgcat 1680 

cggcaattct catatctgt: tttttcaaag aataaaatca aataaagagc aggaaaaaaa 1740 

aaaa&aaaaa aaaaaactcg ag 1762 



<210> 51 

<211> 2059 

<212> DNA 

<213> Homo sapiens 



<400> 51 

cggcacgagg tttggrc-aa gagr.gagcag aactgrgttg ayatgygagc acatttggtt 60 

gtgttcaaca cagaagcaga gcagtggaag gaggcacgca tccccagctg ataccttcgg 120 

ttattgctgt agttttcatc ttacttctcg gtgcccgttt cattgcaagt tgtttggcga 180 

ctcatcacaa cttttcacgc tgtaagagag gcacaggagt gcacaagcta gagcaccatg 240 

caaagc~caa atgcatcaaa gagaaaccag aactgaaaag ttgctgaagg gagcacctgg 300 

aactgttgcc ctattgaccg gagaaccctc cagttccaac cgccacttcc ctccttactg 360 

acaacaagac gtgggccgag agttgaaagg aactgttcag ggatgggggc ccatctgatg 420 

accatcagca cggaagctga gcagaacttt actattcagt ttctggatag acggctttcc 480 

tatttccztg gacttagaga tgagaatgcc aaaggtcagt ggcgtcgggt gggaccagac 540 

gccatttaac ccacgccaga gtattctggc ataagaatga acccgacaac tytcagggag 600 

aaaactgtgt tgttctggtc ttataaccaa gataaatggg cctggaatga tgttccttgt 660 

aactULqaag caagtaggac tcgcaaaaca cctggaacaa cattgaacca gaaactcaga 720 
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aagtggccct 
tgcgccactg 
tttttatttt 
gataatgcgg 
agtatttcaa 
cgcgaataat 
ttcaaaagat 
gcactttaaa 
atgzcagtco 
agtcctgaac 
tcttactcca 
agtccttcaa 
acatrgttag 
ggtatcacag 
aatttcctaa 
aataa-caca 
cacagtttga 
gcatgaaaca 
cctcaaaatt 
aaaagcagta 
tgattgtgtg 
ttagctgaaa 
aaaaaaacta 



tgtgatggaa 
gaacacagaa 
gttcgatrca 
ttttcgta tg 
ggcgcctiacc 
gcaatcnc-t 
gggatattct 
gacctgaaac 
Ctacaattoc 
cacgccgtrc 
cccaacacgt 
c tc-acagca 
:tcatgacag 
gaagctaccg 
tcgtttgaag 
tttrcaaccc 



actagcaagg 
ccaactgcaa 
ttcaatLLgc 
ctcatt-tgt 
gtggtggcgg 
tggtgctaaa 
gaggggggg 



agagaaaaga 
aacacgctgg 
ttcgagacca 
gtgtCCgdLy 
tttcaaccgg 
tgtcactttt 
aactggtagt 
cacattttta 
attgcatgag 
tacagatgga 
t-ttgcaaag 
gaggaaataa 
acccaggtgt 
gggattactc 
taacattgta 
atttatacaa 
aagttattgr 

agggcagtca 
taatrtcccc 
aaattagcta 
cggtgacgga 
caaacctgac 



aaaaccaatt 
ttcatacagc 
cacgtgrgta 
yaaggaataa 
tgtgcactga 
tcccctttct 
ggtgcatcat 
ttgttegatg 
gaaaatcttt 
aaaaagtcca 
caagaagtct 
aatcccccag 
gctccattag 
gacczcacca 
ttcgtgtttg 
attgttaatg 
cttgacaacc 
catccaacct 
tggaaaccta 
ctgatctttt 
tgcgtgtagc 
tgtgtttgcc 



agaataaggc 
gtttttagcc 
tgtgtgtgtg 
ccctcccccg 
atgcatgtat 
cagactctna 
ttttaaccca 
tttcaulttc 
ccagaacaac 
aacgcctt-a 
ctgtaagaca 
aagccaaagg 
agacaacata 
ctcagctaac 
cattattaat 
tttctttaga 
agaaattatg 
taataaaata 
actttcctac 
gggtttgaaa 
tgtgttaaaa 
aca:tcacta 



agaatgcacg 
ataa tggtct 
tgtgtgcgta 
cttcctiagt 
ggaagaacag 
grt:cttaaaa 
aatattgcaa 
agacctccca 
agtgtggaat 
aaaatttact 
ccctaaacaa 
gctcaccttc 
caccccccct 
gactggataa 
ttg&atagaa 
gctgtataar 
cttttctggt 
tggtggtctt 
tactactttt 
tactggtgtt 
gccgatactt 
aaaaaaaaaa 



7B0 
840 
90C 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1550 
1740 
1800 
2B60 
1920 
1980 
2040 
2059 



<210> 52 

<211> 3282 

<212> DMA 

<213> Homo sapiens 



<400> 52 

cccacgcgtc 

aaaaaagacc 

ctgggagctg 

gagttgtgct 

ttggcaggtt 

gtggtcaarc 

agggtggttt 

ctcacaaatg 
tatttccaaa 
gatataaatg 
aatacagctg 
aacggtatcc 
ggtgatgaag 
cagggagagc 
acctctactg 
gccctgtatg 
-gggcagaag 
tcagaaaata 
gaattgcctg 
ggaggcccct 
cctgaantga 
ctggctgttt 
attcaagaga 
acagaaggcg 
gacttqqgga 
aataacaacg 
agccccgccc 
caggtcat.cc 



cgacttaaaa 

cctgggctae 

tggctgtaac 

tcccaagaca 

ctgggtttgg 

tggcaaagga 

ccgacgataa 

agaaactgga 

cctcaatgga 

atcacgcgcc 

aagggacagc 

aaaaccacac 

gcacgataca 

ccagcctaac 

tacgcatcgt 

agacccaggc 

atgtagactc 

ctcgaacaac 

attatgagcc 

ctgcaagatg 

tcgtatcatc 

ctaagaccaa 

acctgccatt 

cgctggacag 

cacccaggrrr 

cccccgccrt 

tgcacatcgg 

acccgctgct 



gagaagcttt 

acggcgtagg 

caaccaggaa 

aaggcaagtc 

acgctattcg 

tccgggacta 

caaacaacac 

ccgagagaag 

tgatcccttt 

agtatttcag 

atttagacta 

gatcagcccc 

tccagagcta 

cctcacagcg 

tgtcttggac 

Cccagaaaac 

tggagtcaac 

cccccaaatc 

agcaaactcc 

n.agggtttta 

attttccaac 

tgacagagac 

cctactaaaa 

agagaccaga 

gaaaaccgag 

cacccaaacc 

cagcgccagc 

gccgccccaa 



agctgccaaa 

tgcagggttc 

ataacgtatg 

ctgtttctct 

gtgactgagg 

gcagaggggg 

ctgctcctgg 

ccgcg^ggcc 

cagatttacc 

gacaaagaaa 

gaaagagcac 

aactcttttt 

gtgttggaca 

ctggatggtg 

gtcaar.gaca 

agccccattg 

gcgyetctgLac 

aatcctt-tt 

tacaaaaiaa 

gtggaagtat 

tctgtcgctg 

cccggagaaa 

ccttctgtgg 

gccgagtaca 

cacaacataa 

tcctacaccc 

gccacagaca 

gacccgcacc 



gattgggaaa 

cccactgccg 

cagcagctat 

ttcttttttg 

aaacagagaa 

agccggctgc 

attcacatac 

ctaaagagcc 

gggctgagct 

cagtcttaaa 

aggacccaga 

tccatactaa 

aagcactgga 

ggtctccatc 

atgccccaca 

ggttccttac 

cccatccact 

ccggggaaac 

atatacaggc 

cggacaecaa 

agaattctcc 

atggaaagac 

agaattttta 

acatcaccat 

ccgtgctggt 

tgttcg~ccg 

gagactcggg 

tgcccctcgc 



gggaaaggac 
ttcccctatg 
ggctgtcaga 
gggagtgtec 
aggatccttt 

aaggggaacc 
cgggaac-ng 
ccgtatgctg 
gagagccagg 
aatatcagaa 
tggaggactz 
tattagcggc 
"cgggaggag 
caggtc-ggg 
gct-gcccag 
cgtcaaggta 
-tctgatgcc 
ctttctcaga 
aar.ggacggt 
tgacaatccc 
cgagacgccg 
ggtttgctac 
catcccaatt 
caccgtcacc 
ctccgacgtc 
cgacaacaac 
caccaacgcc 
ccccctggtc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1660 
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-ccaccaacg cggacaacgg ccacctgttc gccctcaggt cgctggacta cgaggccctg 1740 

caggctttcg agtcccgcgt gggcgccaca gaccgcggct cccccgcgct gaacagcgag 1800 

gcgctgggtg cgcgtgctgg tgctggacgc caacgacaac tcgcccttcg cgctgtaccc 1860 

gctgcagaac ggccccgcgc cctgcaccga gctggcgccc cgggcggccg agccgggcta 1920 

cctggtgacc aaggtggtgg cggcggacgg cgactcgggc cagaacgcct ggctgtcgta 1980 

ccagccgctc aaggccacgg agcccgggct gttcggtgtg tggqcgcaca atggggaggt 2040 

gcgcaccgcc aggctgctga gcgagcgcga cgcagccaag cacaggctgg tggtgcttgt 2100 

caaggacaat ggcgagcctc ctcgctcggc caccgccacg ctgcacgtgc tcctggcgga 2160 

cggcttcccc cagccctacc tgcctctccc ggaggcggcc ccggcccagg cccaggccga 2220 

cttgcccacc gtctacctgg cggtggcgtt ggccccggtg tcttcgctct tcctcctctc 2280 

ggcgctcctg ttcgtggcgg tgcggctgtg caggaggagc agggcggcct cggtgggtcg 2340 

ctgctcggtg cccgagggtc ctctcccagg gcatctggtg gacgtgaggg gcgctgagac 2400 

cctgtcccag agctaccagt atgaggtgtg tctgacggga ggccccggga ccagcgagtt 2460 

caagttettg aaaccagtta cttcggata- tcaggcacag ggccctggga ggaagggcga 2520 

agaaaattcc acctcccgaa atagcttcgg atttaatatt cagtaaagtc cgtttttagt 2580 

cccatatact tctggtgtgt ta catagcca tqtttccatt agtttacttt taaat*.oi:caa 2540 

atttaagcta ttatgcaact tcaagcatta ttttcaagta gtatacccct gtggttttac 2700 

aatgtttcat caCCCttttg cattaataac aactgggttt aatttaatga gtatttcttt 2760 

ctaaatgata gtgttaaggt tttaaLtccc cccaaccgcc caaggaatta attactatta 2 820 

tatctcatta cagaaacccg aggttttgat tcacttcaga gcttgcatc- catgattcta 2 880 

accacctctg tctatagtgt acttgctcta tttaagaagg catatctaca tttccaaact 2940 

cattctaaca ttcta.atat r.cgtgtctga aaaccacgtc atttatttct acatcatgta 3000 

tttaaaaaga aatatttctc tactactatg ctcatgacaa oatgaaacaa agcatattgt 3060 

gagcaatact gaacatcaat aataccctta gttxacatac ttattatttt atctttaagc 3120 

atgctacntt tacttggcca atattttctt atgttaactt ttgctgatgt ataaaacaga 3180 

ctatgcctta taactgaaac aaaattataa tctgcctgaa aatgaataaa aataaaacat 3240 

tttgaaattt gcgaaaaaaa aaaaaaaaaa aaaaaaaaaa aa 3282 



<210> 53 
<211> I860 
<212> DNA 

<213> Homo sapiens 



<40O> 53 

aattcggcac gagcagcagg gagaagagga tgatgagcat gccaggcccc tggccgagtc 60 

cctgctcctg gccattgctg acctgccctt ctgcccggac ctcacggttc agagccaccg 120 

gaggagcact gtggactcgg cagaggacgt ccaccccctg gacagctgtg aatacatctg 180 

ggaggccggt gtgggcttcg ctcactcccc ccagcccaac cacacccacg atatgaaccg 240 

gatggagccg ctgaaactgc tgctgacatg ctcctccgag gccatgtacc -gcccccagc 300 

cccggaaagt ggcagcacca acccatgggt tcagttcttt tgttccacgg agaacagaca 360 

tgccctgccc c^cttcacct ccctcctcaa caccgtgtgt gcctatgacc ccgigggcta 420 

cgggatcccc tacaaccacc tgctcttctc Cgactaccgg gaacccctgg tggaggaggc 480 

tgcccaggtg ctcactgtua ctttggacca cgacagcgcc ageagcgcca gccccactgt 540 

ggacggcacc accaccggca ccgccatgga tgatgccgat cctccaggcc ctgagaacct 600 

gtttgtgaac cacctgtccc gcatccatcg tgaggaggac tcccagr.tra ccctcaaggg 660 

tatagcccgg ctgctgtcca accccctgct ccagacctac ctgcctaact ccaccaagaa 720 

agatccagtt ccaccaggag ctgctagttc tcttctggaa gctcLytgac ttcaacaaga 780 

aattcctctt ctccgtgctg aagagcagcg acgtcctaga catccttgtc cccatcctct 840 

tcttccccaa cgatgcccgg gccgatcagt gtaagaccag ggtgggggtg ggatgctggg 900 

ggctttcctg gcggcgaggc ggagggctgg ctatctgccc tgactcccag gagctcagcc 960 

tggcactctg acctcc.agg agggaggcct ccaaaacggt cactgcctgg gcccctccLL 1020 

ccccctccca cccgogtgac ccctcccacg ccacctgccg cagctcgggt cggcctgatg 1080 

cacattggtg tcttcatct t gccgcttccg agcggggagc ggaacttcgg ggtgcggccg 1140 

aacaaaccct actcaatccg cgtgcccatg gacatcecag ccctcacagg gacccacgcc 1200 

gacctgctca rtgtggtgtt ccacaagatc accaccagcg ggcaccagcg gttccagccc 1260 

ctcttcgact gcctgctcac catcgcggtc aacggtaggg gcccggagcc tgcacccccc 1320 

gcgcccacca ccaggtggtg tcagccacag gccaacctgc cacttgcccc aggttccaag 13 80 

cccctccagc ccacagaaag aacgcaagcc tgtgtaccct tcatagtagc cacac.aaaa 1440 
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aaaaagggtg acaacaattg aataatacgt cttatctatc atcacctcaa catgcagcca 1500 

acatgaaaat tactaatgag atatctaata ttcccttctc acactcagtc ttgtcgccca 1560 

ggc-ggagtg cagtggcac= aictcagctc actgcaacct ccgccccctg ggttcaagca 162 0 

attctcacgc ctcagcctcc tgagtaggtg ggattacagg cgtgtgccac cacacctggc 1680 

caatttttgt atctttagta gagacggggt tttgccatgt cgcccaggcc ggtcncgaac 1740 

tcctgacccc agatcatatg cccacctcag cctcccaaag tgc-gggatt acaggcatga 1800 

gccactgcat ctggccttct taaaaaaaaa aaaaaaaaaa actcgagggg gggcccggta i860 



<210> 54 

<211> 770 

<212> DNA 

<213> Homo sapiens 

<400> S4 

aattcggcac gagccgaggg gcgaatccat acatccgtcg tgtggacncg ccctgacatc 60 

ccctcaacgc t tag act egg cacccttrtc attgectgat gccgtctcac gccttccttg 120 

cgtctcctcg ctccggccct cctgctggcc atccttcccg cacrtcccaa cgcccacgcc 180 

gcgccgggga tcggcggcct gateggegge ggctcccagg cctcagccaa ggaagagece . 240 

cagagcaacg cgcaacccag cgccgacgag cgcaaacaac gaetge-cag ccaggccgag . 300 

gaaacccggc agcgcctgac cgatctcaag gccgaacccg ccggcgcacc caaggagatc 360 

agcgaggccc agegtacget ctccaaactg gegagegagg acaacagega tctgcccgag 420 

cgcctcccca agettteggt geeggtactg gagcaacgcc tggcggcccg cgtggacgag 480 

ctcgccctct ggcaacaagc gcccagcgcg gccaacagca tgctcatcag cgcgcagacc 540 

cggcccgagc gcgcccaggc cgatatcagc aagaaccagz tgegcatega cgagatcaac 600 

ggcctgctga aaagcggccg ggagaacaac aagccgctga eggacgaacg ccgcgcgctg 660 

ctcgagagta ctcctagagc agccgcgggc ccatcgactc tccacccggg tgeggtacca 720 

ggtaagtgta cccaactcgc cccatagtga gtegtattae aattcactgg 770 



<210> 55 

<211> 1093 

<212> DNA 

<213> Homo sapiens 

<400> 55 

cagattegge acgaggtttt ttztaagatt tattttttaa aaattacttt tgtggacttg 60 

ggtaccaatg atggcaccta cttttgggaa cctgtagctg tgecttgaga atcgccatcg 120 

gtcatgtgtt gcaccgttct ctgtatgttt aegtcctttg gaccggcttc Lcccaggatt 180 

cttttctgtt tttgtttttt cgatctgggc tttatcttnt tctgtgtact gtactatatt 240 

gtaaaaggga ttttagcaga gactttagtc tttggggcaa gaggagaaca ggaatgeegg 300 

gctgtttact ttaggeggag aacccatctt cagaccttcg gactatcttc tttcaactgc 360 

agtgtataga aaaaccaaac tacgacctca gagcagagta ttaatgaaaa gcacaaaaaa 420 

aggaactaag tecagegagg ggtgggggga ggggggagac tLLtcttttg aaaaataatg 480 

actcttagga catttgettt ccagttcaag tgctcctcag cactgtcttg tctcccaata 540 

caccaaccca ctggcacact cttctcccgc tttctctctc egattttget ctgcctcctc 600 

agctaagtgt ctccttcctt tgtgcccccc gctggngacc ctctgcttcc ctc-ctcttt 660 

ccctttggra getgeaatae acagtgttat ttcggggaaa taaatctagc aaagcctcgc 720 

cttccacgcc gagcgtcctc ttggctctga gagggaaagg tccgtccttg ggacgc^ccc 780 

tggtcttttt tccccctaag tcttcctcrt tcccatcaca cccztccctg cccacc^tgt 840 

tctctg^tcc ccttttatta ggaattccca agtqaatttt: attaatgtgg gagtggaaca 900 

gatgetaaaa gctatccagg ar.ttr.QT.ttc tgtttgtttt aaattttgtg gttccttccc 960 

cttcctcccc ctcccatgcg taagacgttc tgtgtaacct ccat-aaact tggnacaaaa 1020 

ccactcgcca gagctgtggt gtcagaaaaa taaaatatat tgtttctiam aaaaaaaaaa 1080 

aaaaaaaact cga i 0 93 



<210> 56 
<211> 632 
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<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (29) 

<223> n equals a, eg, cr c 
<220> 

<221> SITE 
<222> (46) 

<223> n equals a.t.g, or c 
<220> 

<221^> SITE 
<222> (94) 

<223> n equals i, t ( g, ol <j 
<220> 

<221> SITE 
<222> (162) 

<223> n equals a,t,g, or c 



<400> 56 

cgcaattaat gtgagttagc tcactcatna ggcaccccag gcttunuact ttatgctttc 60 

cggctcgtat gttgtgtgga attgtgacgg atancaactt cacacaggaa acagctatgc 120 

catgactacg ccaagctcga aactaaccct cactaaaggg ancaaaagct ggagctccac 180 

cgcggtggcg gccgctccag aactagtgga tcccccgggc tgcaggaatt cggcacgaga 240 

ctatgratat atgtttaaca tctgtctttt gaaatgcaga aatagtttaa atgtttcttt 300 

gtctattttt cttctttttt aatgctaccc agggaaatat tttcatatca tttttaagtg 360 

gcctgcctca atgtatactt atttcttctg aaacaaaaag gttctggaaa ctgttrttct 4.20 

gtagctctaa atgaataggt gagcaaaatc tatatgggat gtaatttttt tgrtcagtct 480 

cttaaaaaat actttgtctc ggtacatttg gttgtgcttg tggggaaaat aaaaacgcag 540 

agatccttat a'catttacgt: caaagcaata ttctattacc tacataaaac agaaatgcac 600 

aataaaaaaa aaaaaaaaaa gctcgagggg gg 532 



<210> 57 
<211> 2687 
<212> DMA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (1614) 

<223> n equals a,t,g, or c 



<400> 57 

gtacaccatg ggcctccacc tccgccccta ccgtgtgggg ctgctcccgg atggcctcct 60 

gttcctcttg ctgctgccaa tgctgctcgc ggacccagcg ctcccggccg gacgtcaccc 120 

cccagtggtg ctggtccctg gtgatttggg taaccaactc gaagccaagc tggacaagcc 180 

gacagtggtg cactacctct gctccaaqaa gaccgaaagc tacttcacaa r.r.tggctgaa 240 

cctggaactg ctgctgcctg tgcatcattg actgctggat cgacaatatc aggctggtct 300 

acaacaaaac atccagggcc acccagtttc c-gacggtgt ggatgtacgc gtccxtggct 360 

ttgggaagac cctctcactg gagttcccgg accccagcaa aagcagcgtg ggttcctatt 420 

cccacaccac ggtggagagc cttgtgggct ggggccacac acggggtgag gatgtccgag 480 

gggctcccta tgactggcgc cgagccccaa atgaaaacgg gccctacctc ccggccctcc 540 

gcgagatgat cgaggagacg taccagctgt atgggggccc cgtggtgctg gctgcccaca 600 

g^anjggcaa catgtacacg ctctactttc tgcagcggca gccgcaggcc tggaargaca 660 
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agtatatccg 

gcgtcctggc 

agcagcagcg 

ctgagaaggt 

tcttccagga 

tggaagccac 

caccagactc 

acggcgatgg 

aggagcacca 

acgccaccac 

ggactcctgt 

gttttgcaaa 

ccatggggaa 

gtctagactc 

ttaggactgg 

atgtgtcccc 

ccttcctaty 

tcctggcccc 

tgggtagcca 

ctgggcgagc 

aggccctggg 

ggattgggca 

cggatgtgct 

aaggatgaga 

aaggaagcag 

tcacactgcc 

gatggggctc 

ttgaatggga 

gccccagggt 

catggcagta 

ggtggggncc 

gcagctggat 

gccccacatg 

gctgtaaaaa 



ggccctcgtg 
tr.caggagac 
gtcagc tgtc 
gctcgtgcag 
caccggcLtt 
gatgccacct 
ctcctacrat 
r.actgtgaac 
agtgttgctg 
cctggcctat 
ggctcggccg 
gtttgcqact 
gtgctgtctg 
aagggacact 
cLccacaggg 
cctatccctg 
agggacgcca 
tcgggtgacc 
gagctgetgg 
ccagtagctc 
acatctcact 
gcagatgtgc 
attggcccca 
gcaggggttg 
ccaaggctgc 
accctgccct 
ctatccaccc 
ccctgagaga 
gctccatgga 
ggctccaagt 
ccaaagacgc 
tctccctgtt 
gggctctgag 
aaaaaaaaaa 



tcactgggtg 
aacaaccgga 
tccaccagcc 
acacccacaa 
gaagacggct 
ggcgtgcagc 
gagagcttcc 
ttgaagagtg 
caggagccgc 
ctgaaacgcg 
cggacctgct 
caccattcaa 
ttatcctttc 
ggatggcaag 
cggaccggct 
tgggcttttc 
ctgggctgtfg 
cttcccacac 
cttccctgtg 
ctgcaggcag 
ccactcccac 
ccccagtccc 
ggactgaagc 
gagccatggc 
tcgcagcttc 
agggtctcac 
tggccagcac 
gccaggggtc 
tctccctgtg 
gggtgaccgg 
cttcasgctg 
gcatacatgc 
caggctgtat 
aaaaaaaaaa 



cgccctgggg 
tcccagtcat 
ggctgctgcc 
tcaeciacac 
ggcccacgcg 
tgcaccgcct 
ctgaccgtga 
ccctgcagcg 
caggcagcga 
tgctccttgg 
gttggcctct 
ggccccgagt 
tctgtggcag 
aatgctgctg 
gggccctggt 
atac tcgcct 
gtcctgtacc 
accagccaca 
gclLagctgg 
gggcagtttg 
ctcccttacc 
gcagctgtgt 
tgcctccctt 
cttictgggaa 
cctgagctgc 
tagtaccaag 
crngctiagr 
ccctgaggcc 
gcagcaggca 
ccacaggccg 
gactgagctg 
ctggcatctg 
ctggattctg 
aaaaaaaaag 



gggcgtggcc 

cgggcccctg 

ctacaactac 

accgcgggac 

gcaggacaca 

ccacgqtact 

ccctaaaacc 

ccaggcctgg 

gcacatcgag 

gccctgactc 

ggggctgtca 

cttggactgc 

tgaagaagga 

atggtggaac 

cccagtccct 

actgggccct 

cagaggcccc 

gacaggcctg 

cggccagcct 

ttgcgttctt 

accaggagca 

tccaggggcc 

caccccggga 

cctacggaga 

acctcttgct 

tgggtcagca 

gctgggacta 

cccctagggg 

tggagagtca 

agaaaagggt 

ctctcccaca 

tctccccttg 

gcaataaaag 

ggcggcc 



aagaccctgc 

aaga tccggg 

acatggccac 

^accgcaagc 

gaagggccgg 

ggcgtcccca 

tgctttggtg 

cagagccgcc 

acgccggcca 

ctgtgccaca 

tggcccacgc 

gaagcatctg 

agaaatgaga 

tgctgtracc 

gcctggggcc 

ggcncsgcag 

agggatcggc 

ccactggtca 

ga=tggcttc 

cgtggttccc 

ttcaagctct 

ctgatztcct 

ctgtggttCC 

aagggaatcc 

aaccccacca 

cagggctgag 

gcccagaaac 

ctttctgtct 

gggctgcctt 

acagcctcta 

gggtctctgt 

ttcctgagtg 

tactccggat 



720 
7B0 
840 
900 
960 
1020 
. 1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
162 0 
1680 
1740 
•1800 
I860 
1920 
I960 
2 040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2687 



<210> 58 
<211> 619 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (526) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (619) 

<223> n equals a,c,g, or c 
<400> 58 

tcatcagctt tcacctggai. catcgtgaca gcctcctact gcttctctac ca^gtggcca 60 
gagctatctt cctaaaatgc attgcatagc tgatcaagtc accctctggc ctaaaacctt 120 
ccttggctcc ctgccgccct caggacaaag tccggacccc tcagcatggc ttgtgagact 180 
catggtgtcc ttgtccctgc ccacctctct ggtrr.ratca cttgccttct tgcattccgc 240 
gtcccagccc cctgtatcca gagatgcagc ggctctccat tg'ccactctg attcctcctt 300 
tcttttggcc acagagaaag ggtactttct ctgtcaaatc ccaacccaga ccccacttcc 360 
cccaaggagc tttgg^tatia ctccctcccc ccgaccccca ccctggcata ctacacagat 420 
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cactctgggc tcactcgcct gcctaatggt catctcccca gtagartgta agctccctga 480 

gggcaaggat tgtgrtggaa ttttrgtact aacagtgcct ggc-tngtgc ctggc'accta 540 

gaaaccactc aataaatgtt tgtttaatga aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 600 

aaaaaaaaaa aaaaaaaan gin 



<210> 59 
<21i> 1378 
<212> DMA. 

<213> Homo sapiens 
<400> 59 

tcgacttctg ggatgtagac tctcctttat tgaattcttc atcttcactc gcagtatgat 
ttattetttt cacactgtat tttacactgr atatgttcct cttataacga gggtcacttt 
ccccctgccc aggattggaa tcaattacag ctargcaatg ctttttgttt agcatcttct 
taattacagg cttggcagaa gagttttgtg aacaactctc catttcactg .gctgaagaag 
ooflL-dL-aac: gccccctaca gttgaacatz tctgcacgac agcattttca tggtaatgag 
gattaggttc acactttggt ttttccaaac cggggaaaca aacaacagcc aaaaaccagt 
gtgcagcLLc accaaggggt acaaaaataa aacccttctc aaaaatacct acgtgccggg 
tccatgtttt cactctccca tgccgctttt gctgtaccga cagattagtr. gr.ttcatgat 
ttctcctcic tctctgatta aggcgtctat agaaaaaaga actgaatata tgaattcggt 
cagcgtctcc cttcttcagt tctccaagca ccaagtatct caaacaaaag tccataataa 
catcatttaa aaattctcct tcatcuagac agtgcaggtc cccactggta acagagatgc 
ctcccttagc tggaggtggt ggatatacta tcaacctctc tactgggcca atgaagatgg 
tgtggttttc tccagtttct tcttcttcat caaaaaactg aaattcttgt tcgcttctaa 
gttgtatttt agattzaaat gatacagttt taatttcgtt tcccttttgc ccacaacttc 
ctttgatgct ctcttcatag gttcttgtac aggcaacaag cctgccatta gcttcttcaa 
agggaatttt cgcaaaaaaa ttggagatgt tattctztac accaatttca ttaatgatac 
tttcaaatac cacatctgcc ggaggatcaa ggccattttg aaaaattaaa attatatatt 
gttcttctaa atttgrtaat ttatttactc ctttacaatc attccaaact ttatcctcct 
tattcatttg cagttggatg ctcagrrtttt gataaacegc tggaattgct tgaagaaaca 
ctacaggtaa ttttcggaca tcacaccatt cacatttagt cagatcagag gtatttaata 
taacctctac aggatcatgg tctggttcgc ctagctgtat ctcgacaaaa tctaaacaaa 
aaattacagg ctctactaac agccggaaga gtgttcctac tcgtcgacgc ggccgcgaat 
tcccgggccg acgagctcac tagtcggcgg ccgctctaga ggatccctcg aggggrcc 



<210> 60 

<211> 1126 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> {21) 

<223> n equals a,t.g, or a 
<220> 

<221> SITE 
<222> (35) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (49) 

<223> n equals a.t.g. or c 
<220> 

<221> SITE 



60 
120 
180 
240 
300 
360 
430 
430 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1378 
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<222> (99) 

<223> n equals a.cg, or c 
<220> 

<221> SITE 
<222> (1012) 

<223> n equals a,t,g, or c 



60 
120 



<400> 60 

tccggcttcg taatgtggtg ngaaattgta acggnataac aatttcacnc aggaaccagc 

catgcccatg accacgccaa gttcgaaatt aaccctcant aaaggaccaa aagtgaagtt A<lU 

ccaccgcggt gccggcccgr tctagaaact agtggatccc ccgggctgca ggaottcggc 180 

acgagccggc ccgtaccgcc aggcgatcgc gctgazggcg gcgctggcag cagcggccaa 240 

gaaggtgtgg agcgcgcggc ggctgctggt gccgctgtic acgccgctcg cgctgctgcc 300 

ggtggtcccc gccctcccgc ccaaggaagg ccgctgcttg tttgtcatcc tgctcatggc 360 

ggcgtaccgg tgcacggagg ccctgccgct ct cagtga cg gcgctgctgc cca-cgtccr. 420 

gtccuecirtc atgggcaect cgccctccaa caaggtccgc ccccagtact ncctcgacac 480 

caacttcccc ttcctcagtg ggccgaccat ggccagcgcc accgaggagt ggaacctgca 540 

ccggcgaatc gccctcaaga ccccgatgct cgttggagtc cagccggcca ggctcatcct -600 

ggggatgatg gtgaccaccc cgttcttgtc catgtggctq agcaacaccg ccr.ccactgc 660 

catgatgctt cccattgcca a^gccatcct gaaaagtctc tttggccaga aggaggttcg 720 

aaaggacccc agccaggaga gcgaagagaa cacaggaata gaacccaata ccttcctccc 780 

tgaggaaagg ctgaaacttc aagctcccct tgtgataaga tttggccaga taactgagtc B40 

tggtcaatgg aatatgagtg gaaatgatgt gtgcaacttc cgggttctgt ccttcctgcc 900 

gggtggaatg tgaatangat ggcacctggg acccaaagac aggagccaca tcttgagaga 960 

tagatggcag atctgcccct gtggcnttgg atcatctacc tcagtgaaca cnacaagcat 1020 

tatccatgaa accataggtt ttgtgtgcta gttctagttt ttaaaatatg aattaaatta 1080 

aatacgtatc tgttaaaact taaaaaaaaa aaaaaaaaaa ctcgag 1126 



<210> 61 

<211> 2078 

<212> DNA 

<213> Homo sapiens 

<220> ■ 
<221> SITE 
<222> (337) 

<223> n equals a.t.g, or c 
<220> 

<221> SITE 
<222> (492) 

<223> n equals a.t.g, or c 



<400> 61 

gattattttc aatagactgt caataaatta tcaaattacg gaaatatccL ttagattcct 
gtgataatgc tttgtgcatg tnttctatta tttagaaaat gaaaacagca gtcatttgac 
cagccatgtt atgacaccag ataatattct. gcaaggatct cccaaacagg gagaaactgc 
aatgggaaca atctttggat atctacattg tgtcaaacgt tatgcgcttt atttcatttt 
catacttata acagctgtat afccacagttt ttattatcca cattatagag gcaaggcact 
gatatcagga acttgagtaa ttggcttaca cagcaantgt agttgtiaata gaagccagga JOV 
ctgtctgatt cccaagacag tgttctcgta ccgcaggcaa gcctggtgtt gctgggkttc 420 
cctagcactg agtattgcag aaatacggag atttatttac tcaggtgaat gatgaagcag 480 
aatctttatt tagcttttta aattatkgat gggkcckgag ttaagctagc tcaccaatga 540 
gtctcaaagg gtgaagaact ggcctctgta gtcttaaaac aaagcagcag tttcct-cac 
ttgtagatat tatatctaat tcaccttgca tttccaatag cattaaatac tagaagcgta 
taagcttttt ctttttatgc ctaggggata tggcttaaca ctgagaaaca cttgagaaac 
accgucacac tctaaggaac aaccaataat aagaaaaatt attrcatata aaaggatgca 780 



60 
120 
180 
240 
300 
360 



600 
660 
720 
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840 
900 
960 
1020 
1080 
1140 
1200 



gcttgcatat aaaatgctga attcaactga agctcattat gctgccttta tgtgagctea 
ggggtgaccc tcatgctctg gactcctaaa ggatccagtg tcggatacag ctctgccatc 
ggagcaatgt gctccataac tagggttgcc taagcata_c ccutctcctig ktatctatag 
tttttcttto aaggcgcgcc ccucaaaaca cgacgctact tcatatacmt atatatatat 
atgcacacac acacacacmt catgcatgka tcatatatgt gcgtgtatgr. atgtatctat 
cttcaatctt tcaggaaagt tcgtaaaawa tagcccr.aag tagaattatg gggaaacagt 

tgcagaactg ctgaaattgg ctcagatgaa aaggaaagag caaaaatcta ggttattcac itfUU 

aggaagttag tccagctgtg ctttgcgagg catgaaccag gccgaaccag agcaagaaca 1260 

ggtrgcaatc ctaggtcaca tggcaaccaa attccagcta tagaatattg aagacatgta 1320 

agtgcttaac ttaaggatta ttcaacgcag tgaataaatt tacatcattc ccaaaagtat 1380 

gcacatcaga taatgagtta actgcatgta acttgaaaac cttaaatatt caactgaaag 1440 

gattttgtgc ar.agaaagat gtcttagtca atgtaaaaat gccagtgait tgtgtagcac 1500 

gtcctttgct aaaagccact atataaactg aagtcaccta tccttgtttc caacgtgata 1560 

atattccaca ttcaacaggt gataatcatt gaaaatatta gtt-gcctca ctaatattgt 1620 

gtccgagata ttctagttta aaccaagcaa ctaatactgt aaaagaagta ^tccttttat 1680 

gaagccagca ttatcctgat ac taga accg gg aagag aca cacacaaaaa ,gaaartcttcs 1-740 

ggccaatatc gctgatgaac atcaatgtga aaatcttcaa taaaatactg gcaaaccgaa 1800 

tccagcagca cgaggcgggt ggatcacaag gtcaggagat cgagaccatc cnggctaaca i860 

tggtgaaacu ccatctctac taaaaataca aaaaattagc cgggcatggt gatgggcacc *1920 

tgcag-ccca gctactgggg aggctgaggc aggagaatgg cgr.gaacctg ggaggcggaa 1980 

cttacagtga gccgagattg caccac:gca ctccagcctg ggtgacagag caagactctg 2040 

tctcaaaaaa aaaaaaaaaa aaaaaaaaoa aactcgta 2078 



<210> 62 
<211> 762 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (10) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (12) 

<223> n equals a,t,g, or c 
<220> 

<22l> SITE 
<222> (42) 

<223> n equals a.t.g, or c 
<220> 

<221> SITE 
<222> (219) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> P47) 

<223> n equals a.t.g, or c 



<400> 62 

cgagtcagtn ancgagaaag cggaagagcg cccaatcgca anccgcctct ccccgcgcgt 60 

cgcccgattc attaatgcag ctggcacgac aggcttcccg actgaaaagc ggccagtgag 120 

cgcaacgcaa ttaatgtgag ttagcccact cattaggcac cccaggcttt acactttatg 1R0 

cttccggccc gtatgttgtg tggaattgtg agcggatanc aatctcacac aggaaacagc 240 
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tatgaccatg attacgccaa gctcgaaatt aacccicact aaagggamca aaagctggag 300 

ctccaccgcg gtggcggccg ctctagaact agtggatccc ccgggctgca ggaattcggc 360 

acgagcacaa acgcctanac aaaacttttt tccatgtcct caatacttcg taccagatta 420 

tccatatctc ccatggtttg gtttctttt t ctcgtcttca tttttctgaa ggtaaaaggg 480 

gattttcccc ccccttttct gatctgcaac ttgrtttgta tttggacgac tacaggcgtg 540 

agccaccgcc tccagccaca aatacttttt agtcgccata agoacaatra agaaatcatt 600 

utgcaaatgg taagcttttc atgttgtgta ttctttecca tgatcagaga ggtaaaaagt 660 

gscctgggat gcataaagat gtcgtogacm tmtgcaaLct gccacattac ccctttaaaa 720 

aaaaaaaara aaaactcgag ggggggnacg gaacccaggg eg 753 



<210> 63 

<211> 1094 

<212> DNA 

<213> Homo sapiens 



<400> 63 

teggcacgag gecaatcaag tgaaacatca tgtaaactgt ccagcagctt tgaaagtaga 60 

gaatgaacaa ygcccctncc ccacccaccc tgtggaaagc ccgtctggct tggtgtcctc * 120 

ccggacagcg tcttgccggc cacctttggc catctcccgg tgcgcggttc agatgegggt ' 180 

cctgccttcc cgccccctcc ctcctctgtg cctgcctgcc tctgctgtgc egggecagtg 240 

ccttggtggc cagtggagtg gacaccagct gcgactgcgt gggaggggct ggcattgccg 300 

ctgccactgc agggcttggg eggctgacat gggacgaggc ttgcacagcc gccagctcct 360 

gtctcgctga ctttttttac acagttttgt ctgggccacc gcctccagtg ccacgggccc 420 

cttgccgttc aggctgctcc tcatagatga acaaggccct gccccgcgtc cttacccttt 480 

agagctgttt aaattcaaat gaactgaaac tgaatargaa aaatccaggc ectcagccgc 540 

ccaggccatg r.t-.tcaagtgc tccatggcca catgtggctg gtggacagtg cagctctaga 600 

acattccatc accacagagg gttctgctgg acagtggccc tgggggctgt tttgagggtc 660 

cgcctgtcag cctcczggca tcaaagtcat tetgecattg tcaagttaca gttattttcc 720 

ttctacctcc aagccaccat gtgcgtatgc tgcxatgtgt ctgtatttcc egctaaaett 780 

cctgtcacgg agggaagggt gccacaggcc cagctcccgg agggggtttg gatgtctggg 840 

tggggggaag ggtgccacag gcccagctcc eggagggggt ttggatgtct gggtgggggc 900 

cagggcgcca cagttccagc tc=cggaggg ggtttggatg tctgggcggg gccttcctca 960 

tgttccatgt atgataaegg tgactggggg. gtttacagag agaggcatac aaatagtgtt 1020 

ggagegctgr. tetegctaat ataaatgttt gaataqctaa aaaaaaaaaa aaaaaacr.cg 1080 

agggggggee eggt 1094 



<210> 64 

<211> 1361 

<212> DNA 

<213> Homo sapiens 



<400> 64 

cccgggccga cccacgcgtc cgaatttctt cagtgtattt tatgtacttt tgtattaatt 60 

acattgggta gactgttcca taaatgttf.ga atagatccta tttgttggtt aatgctattg 120 

ttgtgtatcc tgctgatttt ccgtgtagct ggtctatcag ttgttgggag aagagcgctg 180 

aagtctacaa ctataottgt gcaCLtgtcc antactcctc. tcagctcttt cagttccatt 240 

tcacatattt cccagccctt gattggtgca cattaatgat tactatgtct ccttggtgaa 300 

cagaccattt tataatttta tgatgtacct ctcttgtcac cttctr.cgct ctgaagtcta 360 

cccgacatta atatagtcac tctagctttc tttggagcaa tgttagtgtg atatatcttt 420 

cttcgtcctt ttacttctaa ccctatctac atcattazat Latcccaagc gagcccttcg 4B0 

tagatagcoc ttacttgtg- ccgtcacgtt tttaaatcca ctgtacaagt acaaatctgt 540 

cttcacttut catttttatc cttattttga gacagagtct cactttgaca ctcagcctag 600 

aatgcagtgg tgtgatctcg gctcactgca acctccgcct ccgagggcca agcaatcctt 660 

tcaccccagc ctcccaagta gctgggacta caggcatgaa ccaccatgcc tggctaatLt 720 

cttttttttt ctttcttgta gagatgggga cttaccatgt tgetgagget ggccccgaac 780 

ccctgggctc oaacgacctg cccagcncag cctcccagag aaatatgatc tcaattagca 840 

tatctagatc acttactttc aatiggaacta ttgatgeatt acaattcaag tetgecattt 900 
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tatttattgc cttccatttt tccccccgtt cttcatttct gtgctttttt tcttcgcatg 960 

taaacatgtt ttaggattct gtcccgatgc attcagagca tttrttagtg tatcggttta 1020 

tgtagctttt ctagtggatc ctttaagtat tacattatat atacataacc aagaagcata 1080 

tcagtgtcat cattttacca gttcaagcaa agtacagaaa tctttgcccc ttttacctgt 1140 

cctgcttata atgtaaatgt cttaaagatt tccttgacac acatttagaa ccatatcaca 1200 

gtgttgtttt tgcttcagcc gtgaaatata atttagaaac tcatgagaat aaaaacccat 1260 

tatatttatt tataaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1320 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa agggcggcrg c 1361 



<210> 65 

<211> 947 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (67) 

<223> n equals a,t,g, or c 



<400> 65 

ctttctatag ttaaagccgg cacgcctgca ggtaccggtc cggaattccc gggtcgaccc 60 

acgcgtncgg tttctgggCC ctaggccctg ctrccttgcc cccetgctgc agaagggcag 120 

ctgaaggctc accctagaaa ccgggcctgg tgggtcttac ccggcccact ccctc=cttg 180 

tccttacaca tacaggaaga caagacctga gtggtgctgt ctttgtgtcc gtcgtgtatg 240 

gctct=cctg tct~catttc tccccactct gtctcCaaac ctctctctct ctcccttccc 3O0 

cctcagtacr. r.artctacag acctatgtgc gtgtycccat ccctctgtcc ctctctctct 360 

tcagctctcc cCgcccctca cacacaattc Cacatgcccc gaggagccaa gtrtgggaca 420 

ctCaccctcc aggcatctgt gtcccccctt gaagagaaaa cacacagctt cacacatcca 480 

ggcatagggg gcaagctctt ggggcaccag gaccctggag caccaggtcc ctcctggaat 540 

attagatcca cctggagcac caggtctctc taagtctcac nr.ggggaact cggtcccacc 600 
Cgggtcacca gttcccacct agagcactgt gtcctgcccc agagcacaaa gacctgctcc . 660 

ccccgagact ctctctgact" gcagccaggc atagtaccct tgcctgtgtt tgctccctgg 720 

tccacagact cggcggctgg gcaggtgcct ggacagtgat gaggtcttgc cgccttaact 780 

gtccccccca gtcacttctc ccacaggccc agcaggacgc agccctgagg atcagggatt 840 

ctacagctgc attaaaatca atcctatcca aaaaaaaaaa aaaaagggcg gccgctctag 900 

aggatccaag cctacgcacg cgtgcatgcg acatcaagct ccgaaga 947 



<210> 66 

<211> 1376 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (18) 

<223> n equals a,t,g, or c 



<400> 66 

ggcgggcggc gcggaagngg cggckgcgcg gccggggcag ccaCgccgcc attgtctgcg 60 

gcgcgggcgg ccctgcgggt ctacgcggta ggcgccgcgg cgaCcctggc gcugccgctg 120 

cggcgctgcc gcgggcgctt cctggagcca gttytccccc cacgacctga ccgtgtcgct 180 

atagtgacgg gagggacaga tggcattggc tattctacag cgaagca^cc ggcgagactt 240 

ggcacgcatg ttatcatagc tggaaataat gacagcaaag ccaaacaagt tgtaagcaaa 300 

ataaaagaag aaacctCgaa cgacaaagtg gaatttctat actgtgaccc ggcttccatg 360 

acttecaccc ggcagtCCgC gcagaagctc aagatgaaga agatccctct ccaCgtcctg 420 

accaacaatg ct-ggggtgat gacggccccc cagaggaaaa ccagagatgg attcgaagaa 480 

catttcggcc tgaactaccc agggcacttc cCgctgacca accttccctt ggacacgctg 540 
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aaagagcctg ggccccctgg ccacagtgcg agggcggtca ccgccccctc tgccacccat 600 

cacgtcgctg agctgaacat ggatgacctt cagagcagtg cctgcractc accccacgca 660 

gcctacgccc agagcaagct ggcccttgtc ctgttcacct accacctcca gcggctgctg 720 

gcggctgagg gaagccacgt gaccgccaac gtggtggacc ccggggtggt caacacggac 780 

stc-acaagc acgtgttctg ggccacccgc ctggcgaaga agctcctcgg ctggctgctt 840 

ctcaagaccc ccgatgaagg agcgtggact tccatctacg cagcagtcac cccagagccg 900 

gaaggagttg gtggccgtta cctatacaac gagaaagaga ccaagtcccc ccacgtcacc 960 

uacaaccaga aactgcagca gcagctgtgg cctaagagtt gtgagatgac tggggtcctt 1020 

gatgtgaccc tgtgatatcc tgtcccagga tagctgctgc cccaagaaac acattgcacc 1080 

tgccaatagc ttgcgggtct g-gaagactg cggtgtttga gtctcccaca cccacctscc 1140 

cacagggctc tgtcctctag ttttgagaca gctgcctcaa cctctgcaga acttcaagaa 1200 

gccaaataaa cattttggag gataaccacc ccaagtggtc ttcaaccata aactttgtga 1260 

tcccaaagtg cccagttgtc acaggcgcca taaataatta cattttccda cataaaaaaa 1320 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaagggc ggccgc 1376 



<210> 67 

<211> 2434 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (10) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (12) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (27) 

<223> n equals a.t.g, or c 
<220> 

<221> SITE 
<222> (73) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (75) 

<223> a equals a,t,g, or c 
<220> 

<221> SITE 
<222> (103> 

<223> n equals a.t.g, or c 
<220> 

<221> SITE 
<222> !130) 

<223> n equals a,t,g, or c 



<400> 67 

ctgggggtan tncaagaacc ctctgtngga cccagatgrc aagctctttc ctttgggcag 60 
cgtgttttrct ctncncgagt agtgtgctgt gtaaactaaa ctngccggcc cgcctcccat 120 
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ttcctgacan ttgagatgga atgccttgac ca-rggtgct ccgacagaga agtcatggag 180 

ccactgccac ctcctggrtg cccttttgga atgtgatcct gttagtagag gttttctagc 240 

ttccactaag atatttcttt ccccaaccat catacacttg gcatgtctca ttcccatctc 300 

ctrtcccctc accctaaagg agactacccc tttgccccat accgtcaacc taattttctc 360 

ccgtactctc tctagtgaat gotgtgccac c&agcatatg ucaggctgtg acagcactat 420 

actgagtagt agaaagaagc taatxtgaaa taaaaattat ttgtataatt aagaaagcag 480 

attagatgca catggtcaac aggaagctga ccgtatgtct gctagctaga ttcaaaacat 540 

cataaagatg atagcacgtc aatatattag cctagccact atgttagcct ttgttaggcg 600 

ggcagctttt ctgcttcttc ccttcctctg tggtgacaac ggaggaaara cccaacogaa 660 

atacgtccaa cagggaaatt gggaticacag tttatatgca tctgacttga aaggagtatc 720 

gaggaaggct ctcatacacg acctatc-tt ggattaaaaa gaacatttac gaaaccaagc 780 

cttctaacac tagttataat tgagaagcaa cagtaacccc gtggacagca atcaagctta B40 

aaattgtaaa taaatatggg gataa ttcag ctgttgcaaa aaaagggcag aactcagtag 900 

aataaagtcc ttttctctta caggtattaa atgaggacag agaacctcag gtgttcttac 960 

gctagtgcct gctgagcgca LacLaagaaa gcaattccaa acagacgcat acatctagag 1020 

agagtggtat tagaga-tca gtgtatgtat ttatctacat gagaggaaac tggaatacaa 1080 

tcccaiaaat tattggn«t* taatcccata aattatcacc -ttttatgacc ggaaaatatt 1140 

tgccaatgaa gaaatggtct gtaggtattt gtcttaagat ttttggctgt ttaataaaaa 1200 

tgtaacttta acggcttctt atagttgcct ttotaaagtg tattgtctaa aatatttLLg . 1260 

tatcatgtgc cccLgaaact tgacagctga cctgggtgtt ggatttctgc ccagccattt . 1320 

accagtatta tcattttatt cagtagctgg caggtgtatt agacaaacga gacttaggta 1380 

aggaatggaa cctttcctgc gqtttgactg cacatcacac cagaagactc cagtatccct 1440 

cattccagaa tgaggaaaaa gtattctaca aagaacctaa tcacctctgt gaaatctacg 1500 

ggatggaaac agtgtggcct taggagtcaa atagtctctg catggtgggg aggatcatga 1560 

tggaatacgt gaatttctac ctctagaagc tgcgaaatag gccccgcact ttrgcagaat 1620 

gcccctcttt aaacccggcc cattccacag ctgtag=tga taacatgacc cggggcttag 1S80 

ctgctctagc cctgggttct tcrgaqacctc acactgcctg gcccctggcc atccacotaa 1740 

ggactgcctg ctttctggtc acacgcggac cttgatacga ctaagcggtt acatatgtgg 1B00 

ttgcgcaaaa gcrttctgtt taatgcatag tgttaccgot ttacatcttg gttttcagtg 1860 

gcactacgtc taggaggcaa tatcctttta aacagtgccz tggctaagac agatacttgt 1920 

gaatcaaaga tagcacagaa atgaactaag tatatccca- ttggaattat attttgatac 1980 

tatttaaaac ggcttcacct gttaaagggc caacagaact cttggtttta cttttgtaat 2040 

tactgtacag aaaatctcaa gagtgtttga gtgcttgtca tcaggtgttt tccttaataa 2100 

gcaggcatat gaccattcac aggaattata ca&gaaaaaa gtttttgaaa tgtatttttg 2160 

cgatgtgcca tgttgagggg aaaccaaata t-tatgattt taaaacattc gcatgaaaac 2220 

attgcacaac gtaatatgct caactttctc aatcctctgc taatttttct aagatacatt 2280 

aaaaatgttt tatatttttt tttaagtaaa acggacccag raagaaaatt aaaaatacca 2 340 

gaacataaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2400 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaa 2434 



<210> 68 
<211> 1086 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (10) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (77) 

<223? n equals a.t.g, or c 
<220> 

<221> SITE 
<222> (1056) 
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<223> n equals a, e.g. or c 



<400> 68 



ttgaaacacn ctcttgagca ttaggtccca gcrccaccgc ggtggcggcc gctctagaac 
tagtggatcc cccgggntgc akkaattegg cacgagcaac ctgtagtgag ctggctgrca 
ctcagcagct ctggaaaatt acctgtctgc actgaatctc ctcatcagca aaatggaaat 
gattatagta ctgaccttgt aggatcat-c taaaaatcag agaagttcac geagectaga 
acagtgccag gcacar.ggna aatgctatgg catacttaag catcttcctc tgtggtgcct 
cgtcatcacc atgtgattgt gecttgettg tccctgtttc actcttcaga gggagaaaag 
tggeceaett taagaaccaa aattctgatg ttacttcggg aaatgcacag agecagagag 
acacaatttg acttagtatg acccacatca tcccctcagg ccgaatagtg gtggcacgca 
catctatacc aaaatgtttt accttttttg tagaaggaaa atatttgtat ctcctattcc 
atatcttaga tctttataag agcacctaag tccaacctcc taagaaactg ccaattttgt 
tgatcacgac agtctgeaca gattttegco ctatctagtg ktgggagtgc cttagggacc 
atcaacaaca ggscucticcc cttatccacg agactaccga ggecteggag gttat^tgtc 
catccatggc gggtgcacrg ctagaggtta tctggttagt agcccaacta agattagaac 
ccaggaattc tgatttaar.c tcaaacgacc -tct-C-ttattx ccgcacccgg gaaggagaag 
aggaaagtaa aegggaaatt catgtcatct atggaaaagt tatcagttcg atgtttatta 
aatgatttgt ctcaggagat tgcttacaoc ttttatcttc ctagacaata atCLUctgca 
agagtaaagt catggtcact aaggtagtca tattaaegta ttcagtaasc tgtgaagaaa 
aacatatatc aatgttttcc aacaaaatac agegantace rgaaaaaaaa aaaaaaaaaa 
aaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
*60 
1020 
1080 . 
1086 



<210> 69 

<211> 1262 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (568) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (639) 

<223> n equals a,c,g, or c 
<4O0> 69 

cccyctatag gkmaagctgg tackcctgca ggtaccggtc cggaattccc gggtcgaccc 60 

acgcgtccgc ttacaacttc tecyttgett ccgtgtttct tccacaccat tatggegtat 120 

ttactgatct acaaceggtt ctaagttagt tgectgerta aaattttctc atgaattctc 180 

attacatttt caaacaaaot ccanagtttt taccatgacc ttgtgyatat ctttccgacc 240 

tcatttacta ctgttacctt ccttattcat tccaztccac ccacagtggc ettcttgeaa 300 

gtcagagaat gcaacaaata tgctcctgcc ccggggcact cgcacttctg ttcttttggc 360 

ctggtcactt cacctccaca ttctccattt t^tatgactt tcttcctata tttggatctc 420 

tgttcanfttg ccacccctca aaaaggcett caaaaccacc ctatttaaaa tagcacctgc 480 

cactgccacc tccataccca ttctcatttt cccacagcac ctatccctac rtggcaccac 540 

gttatatacc tgtctattcg kttaccgrart gtctccccca ctggaccgta agctccatga 600 

cegtaagtae atagatgaat tacaaaatga atcaatggng aawcatcctt gmcatatatt 660 

atttaatgat tttgrnctcra rr.r.r.aagtaa aaaaaaaata ccattttttt cactcctcaa 720 

agegacacag tczaatcttc taaactacat ttttctcatt tcccgattta actaaaccag 780 

tgntataaaa aaaagagega tggggatatg tgaaagaaga ccaaaacaga tgccaggaaa 840 

tactaaaacc gctgaagttt agtggtatat tttttcttta cacacagcat tazttgagtt 900 

actaattgtg tcactgaact acaqaataag caaaatacca ggtaaacaga atcargcttg 960 

ggggctatat tttgtgtaaa atttgtgcta tgcaaaaata atattaaata ttcaattacc 1020 

acagttttgt tatttctttc rtattttagg aaatgatctg cagctgagtg aatcaggaag 1080 

cgacagcgac gactgaagaa a LalyUiqcc. ataaataaaa acttacacag caegtataat 1140 
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ttatttcgca ttaacaacaa aaactcctaa gactgaggga aacacgcccr aacttctgac 
gataaaagaa attaaatttg acucagaaat ttcaaaaaaa aaaaaaaaaa aagggoggcc 

gc 



1200 
1260 
1262 



<210> 70 
<211> 1642 
<212> DNA 

<213> Homo sapiens 
<400> 70 

ggcgcgctgc ccggarctgc ctgggttgcg ctgccggcca cgtccccgcg ccgggcctca 60 

ggctccttcc tactgtccga gggccaccag gccgccgggg gcctgctgcg cccggatgcg 120 

tcegteacta gagtggagag tctaccttcg tctcacatgt gccocaaagg atggcatggc 180 

ccgggagtgc cccaccacgL ggct.ccacc ccctgcaaag ccagacctcg cccagcgaca 240 

cagtgtcaag cccacagctc tccaaggagg aagatgg icc^ aggctgggat? catcycctts 300 

gcagcagccc ctgatcccft ggccaagcag gagggaacca ttagcagcct gaggagctgg 360 

ctggctggga gcctcgggga ccgcccagcc ttgctcccag ctcacccaca agatgtggac 420 

agctcttgtg ctcatttgga ttttytcctt gtccttatct gaaagccatg cggcatccaa -480 

cgatccacgc aactttgtcc ccaacaaaac gtggaaggga ttagtcaaga ggaacgcatc -540 

cgtggaaaca gttgataata aaacgtctga ggatgtaacc acggcagcag cttctcctgt 600 

cacattgacc aaagggattc ggcagcccam ctcaactcta tggaagtoac aacagaggac 660 

acaagcagga cagatgtgag tgaaccagca act^caggag gtgcagcnga tggtgtgacc 720 

tccattgctc ccacggctgt ggcctccagt acgactgcgc cctccattac gactgcggcc 780 

tccagtatga ccgtggcccc cagtgctccc acgaccgcag cctccagtac aactgtggcc 840 

cccatcgctc ccacgactac agcctccagt atgactgcgg cctccagcac tcccatgaca 900 

cttgcactcc ccgcgcccac qtccactnyc acagggcgfla ccccgtccac taccgccact 960 

gggcatccat ctctcagcac agccctcgca caagtgccaa agagcagcgc gttgccaaga 1020 

acagcaaccc tggccacatt ggccacacgt gctcagactg tagcgaccac agcaaacaca 1080 

agcagcccca tgagcactcg tccaagtcct tccaagcaca tgcccagtga caccgcggca 1140 

agccctgtac cccctatgck cccccaagca caaggtccca ttagccaggt gtcagtggac 1200 

cagcctgcgg Ctaacacaac awataaatcc acamccatgc cctcaaacac aaccmcwgag 1260 

cccctcaccc aggccgtggt agacaaaact ctccttctgg tggcgctgtt actcggggtg 1320 

accctt-tca tcacagtctt ggttttgttt gccctgcagg cctatgagag ctacaagaag 1380 

aaggactaca cccaygtgga ctacntaacc aacgggacgt acgcggactc agaaatgtga 1440 

ggggggcggg ggcctggcgg gaggcctggc cccttcctcg tcctttcctt tcgcccttga 1500 

gaccaaacca agtgcttcca aactcttttg gtgcaattga ggagacatgc cagatgctta 1560 

aacacatzta atr.gctgtca gat-aattcc acgatcacta aagagctgct gcttttttca 1620 

taaaaaaaaa aaaaaaaaag gg 1642 



<210> 71 

<211> 921 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> SITE 
<222> (4} 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (9) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (11) 
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<223> n equals a ( t,g, or c 
<220> 

<221> SITE 
<222> (15) 

<223> n equals a,t,g, or c , 
<220> 

<221> SITE 
<222> (20) 

<223> n equal a a.t.g, or c 
<220> 

<221> SITE 
<222> (901) 

<223> n equals a,t,g, or c 



<400> 71 

gcgnggggna nag gna a gen ccccacratt gggttcaaaa gctggagctc caccgcggtg 60 
gcggccgctc tagaactagt ggatcccccg ggctgcagga aLtcggcacg aggtccgagc ' 120 

agataagatt aagggccggg tctgtgctca attaactcct gtgggcacgg gggctgggaa 180 

gagcaaagtc agcggtgcct acagccagca ccatgctggg cctqccgtgg aagggaggtc 240 

tgtcctgggc gctgctgctg cttctcttag gctcccagat cctgctgatc tatgcctggc 300 

atttccacga gcaaagggac tgtgatgaac acaatgtcat ggctcgttac ctccctgcca 360 

cagtggagtt tgctgtccac acattcaacc aacagagcaa ggactactat gcctacagac 420 

tggggcacat cttgaattcc tggaaggagc aggtggagtc caagactgta ttctcaatgg 480 

agctactgct ggggagaact aggtgtggga aatttgaaga cgacattgac aactgccact 540 

tccaagaaag cacagagctg aacaatactt tcacctgctt cctcaccatc agcaccaggc 600 

cctggatgac tcagttcagc ctcctgaaca agaectgctt ggagggattc cactgagtga 660 

aacccactca caggcttg.c catgtgctgc tcccacattc cgtggacatc agcactactc 720 

tyctgaggac tcttcagtgg ctgagcagct ttggacttgt ttgttatcct attttgcatg 780 

tgtttgagat ctcagatcag tgttttagaa aatccacaca tcttgagcct aatcatgtag 840 

tgtagatcat taaacatcag cattttaaga aaaaaaaaaa aaaaaaarct cgaggggggg 900 

nccggtaccc agggcggaag a 921 



<210> 72 
<211> 906 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (34) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (833) 

<223> n equals a.t,g, or c 



<400> 72 

ggaaattctc cctcactaat tggaacaaaa gctngagctc caccgcggtg gcggccgctc 60 

tagaactagt ggatcccccg ggctgcagga ottcggcacg agggaagaga gaggggaggg 120 

tgagcagagg acaggccggg agttttccgg gaacggagga agagcagtgg agg=tgccag 180 

gatgaggctg ctgtgtggcc tgtggctgtg gctctccttg ctgaaagtcc cgcaggccca 240 

gaccccaacc cccctgccac tcccgccccc gacgcagagc ttccaaggaa accagttcca 300 

fffffifffffaatgg ttcgtcctgg gcctggcggg caacagcttc aggccggagc acagggcgct 360 

gctgaacyct ttcaccgcaa cttccgagct aagtgatgat ggccgctttg aygcgtggaa 420 
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tgcgatgact cgaggccagc actgtgacac atggtcttat gtgctgatac cggcagccca 480 

gcccgggcag ttcactgtgg accacggcgt gggcaggacc tggttgctgc ctcccgggac 540 

gctggaccag tccatccgcc tgggcagagc tcarggcctc tcggacgaca aca:tgtctt 600 

cccagatgf.g actggargtg ccctggacct carcagcctg ccctgggtgg cagccccagc 660 

ctgaccactc agacagccgc ggcccccaag gtxtgacccc tcntgtggga gggcgaggct 720 

ggccacccca ggccagcgtc tgttgaagga tgaagcagct cctgtccggc ccagccctgc 780 

ctcacagccg cgcgagctct gccctcctca gctctcaaac ctgaataaat gcnccaagcc 840 

cagaaaaaaa aaaaaaaaaa aaaaaaaaaa cccgaggggg ggcccggtac ccaatccgga 900 

agattg 906 



<210> 73 
<211> 680 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (7) 

<223> n equals a , t , g , or c 
<220> 

<221> SITE 
<222> (9) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (15) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (16) 

<223> n equals a,L.g, or c 
<220> 

<221> SITE 
<222> (22) 

<223> n equals a.t.g, or c 



<400> 73 

cactcantng aacannagct cnagctccac cgcggtggcg gccgctctag aacragcgga 60 

tcccccgggc tgcaggaatt cggcacgaga tatttcgctg g&LCctayaa aagccaccac 120 

gacctgtggg ccatgatgct accccaacgg ctgctgctgc tgttccctct cttcttcttt 180 

ccccccctcc tcaccagggg ctcactttct ccaacaaaat acaacctttt gqaqctcaag 240 

gagtcttgca tccggaacca ggactccgag actggctgct gccaacg-gc tccagacaat 300 

tgcgagtcgc acr.gcgcgga gaaggggtcc gagggcagtc tgtgtcaaac gcaggtgttc 360 

cttggccagt atagogcgtg tccctgcccg cggaacctga cttgtacata ttcaaagaat 420 

gogaaatggc ttagcatcgc ccatggccgt tgtcagaaaa ttggaaggca gaagtcggct 480 

aagaaaatgt tcttctagtg ctccctcctt ctcgctqsct ccrcctycty cacctgctct 540 

cctccctacc cagagc-ctg -gk-cacrnct gccccccaga gcccccacca tgagtggagg 600 

gaagtgggga gcgactgaaa taaagagctt tUUcaatgaa aaaaaaaaaa aaaaaaaaaa 660 

aaactcgagg gggggcccgg 680 



<210> 74 
<211> 1S33 
<222> 3NA 
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<213> Homo sapiens 



<400> 74 

ggcacgagca ccagtaagca ggagctaggg aagagaaagc atgeaaaagg gcaagaatca 60 

ggagaattga za.agtagct ggacagaact ctagatgtgt gtgtgtgaga gaaagagagg 120 

cagggagaag gagggaggag ttacccccas gatgaccccc aacttccctt tctgcaccct 180 

cacccrgggg acagcacagg ctcaggcctg ccctggttgc cctggcgact ggcctggcct 240 

gggctcaggg qtgggggagg ggctgcacca oattaggacc tgccgtactc caatcccatg 300 

cagtcct=:er. gctcccgctg ctgcgtgcct gggctctggt catgccaggc ttcctcgtgt 360 

cctgcgtctg tggccggttc ctgccaaccz gtctagtcct ttcaggcttg aggccctgca 420 

etgctctttc tyytcctctc ccctccctcc cgctccccat ctagcccttt ctgggttccg 480 

ggatctgctg acagactttc ttcttgccgc ctgcctgctt acatttcaga agaccectct 540 

ggaactgccc arggctgtgg tccacctgct ggtagcaacg ccccgtcacc aaatgctaga GOO 

taatctgcca ctcccctctg cagccgccaa ctggtgctga gctgccacct gttgtctgtt 660 

tccacacccc tgtacactgc attctgcctg Lcactctgga cagctgccca gcagctgcag 720 

ctgaggccgt cccgccagca cccaccgcag c cccatgg g; ggtcctgtcc acrttcctggc 7 SO 

gctcccagcc tgcctcacct gctgtactca cagagccaca tctggttgaa tacagagctg 840 

gggtagcctg gacgggccca tggcacactc actcccagag aggcgggcat cctctctctg 900 

gacert-.ctagg gaagggcagg gtctggagcc caataaraaa acacagtaat gataatcata . 960 

gctaatgttt accgagaact taggatgtga taggcccaat gatttaccag aattactcta .1020 

caccgcacaa ccaccctatc aggtaagtac tattaatatc ccctttccca cacgaagaaa 1080 

ctaaggctaa ccaatagaaa tgaacctgcp taatgtccca tgggcataat tcatggagcc 1140 

aggattcaga accaggcgct ttacttcagg gctgaagctc ataaccacta gaccaaagcg 1200 

cctcctccgt gacctctggg gaaggcccag caacatcctc tatcgcgt.cc aatgacttct 1260 

ccctggtctg agatccactg actcacaggg gtagggttaa ggttaaggcc agagcctcag 1320 

c-aagctttg gacactttcc tctggattcg gagaaggctg gaataactga atttctgctc 1380 

atcttcagga gcggcctact agagccacac atttcccagc tctccttgtg tgr.ttcccag 1440 

acccttcttc catcgtgtcc tc-cccttag gctcctggaa agttttcaga gagaatcacc 1500 

cagtggtaac attgttaaac aaaacaggaa aatgggactt gtgtgtatat atgattaaat 1560 

tattaattga tggatctacc ttcttagctc gtgccgaatt cgatatcaag cttatcgata 1620 

ccgtcgacct cga 1633 



<210> 75 
<311> 1022 
<212> DNA 

<213> Homo sapiens 



<400> 75 

ttcccgggtc gacccacgcg tccgcccacg cgtccggctt ggggccagca ccctgtctca 60 

aagatggcaa aatgaggcta gttctggatg agctagctgg tgtgggttcc aaccatagga 120 

acacactgat gcxcaaatcc taaggtgcca agctctaggc cctggaggct ggtagaacag 180 

gatctatgcc tggaatcctg gcagggattc ctgtcaagga cttgtgttta agcctgcttc 240 

agggcttcag gctgcttctg ctctgtgtct gcccaggctg gctgagcggg tggatgggcg 300 

gacagaaggg ctcaccaegg attgtggaca tagggtaggc cctggtacca cgggtttcag 3 60 

gctgttatca ctccccrtgt aggaacatag ccagaagcag otgagccagg gtagagggct 420 

ggcccctcct ctcatcrtcc cttcagtctt aaattgtctc cagcgatggg aagaggccag 4 80 

ggactgtaac ccttgr.gcr.g tgtattctct gagcctctgc tcactctcag ggccaagcag 540 

ctcccaagcc ggggccctcz cttggccaaa atctgaggag cagtctaggt tacaggcttt 600 

ttggtaggta ggttctggct gcctgttaac gcagttaggc cccccgatta ggtacagtga 660 

gaaacaagct agaacaaccc tgg=ccagaa gaccgtgcac tccagcaaga tccagggatg 720 

atagccttgc agggccaczg ggagtttgtg cccaagrttc tccctcttct ctccccaggg 780 

ggcactggga ctggtccccg ccctcatcct tagcctgggc cttccccaga cgtat^aaag 840 

agaagcatga ttcctctgtc ttcagttctt ttcaggggca tcctgcccat agcacccagt 900 

tcccaagggg cccccagtca cgtggtgaag cctagcactc atgcagcrct tagggaacca 960 

aaaaccagca ctgaaataaa gctgaatgac tgactqaaaa aaaaaaaaaa aaagggcggc 1020 



1022 
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<210> 76 

<211> 1184 

<212> DNA 

<213> Homo sapiens 



<400> 76 

agcaaaaggc gaagagagaa aggaagcttt ttctctaaaa atggtgcagc tatcctctga 60 

accaatttcc ttcggtttaa tqtacctgca tcttggggtt tttttccact taatr.tatcc 120 

tggagctctt tccataacaa cacttggaaa gcactctcat ccctttttca ctgctgaaca 180 

gaattccacc gtgtggatgg aacatactcc atttcaccag tcccctgtag ccagtcactt 240 

ggtttgtttc caatcttttg cttiiutcaga gcaacaacct tgcacgtcta tcattttgta 300 

tgcatacagg tttatatgta ggaaaaattr ctagagcagg attgctggac caatggataa 3 60 

aagcatattg tggacagaca atgccaa&tt gcctttcaga gactgtggcc ctgtgcaccc 420 

catcaggcat gtgtgactac caaagcccct gccagctgtt ttattttatc tcrrtttccag 480 

tctcaggctc aacgcagaac tttgaggtaa gctttitctaa aatgtaggct cctddatgcc 540 

acagccagct ctgccacatg aaggagagc- caaa cgaga c agaaac agcc tctgggcagg 600 

atttc-atice tgcacagaca cattttfccac attctgggaa accgtgaagc ttccagagcc 660 

acaaticccc agaaacacat ccccctgctg gtacagccaa gccccagaac aagctgtgct 7 20 

tgcctggcac rtcaaagcca agcaccatgg atgccacttg ccatgggtgc ctgcaatttc - 780 

aaataatgag aaataagaaa cttcagcttc tcagtccctc tagccaacat tccaggtgca . 840 

tgacdgtccc aggcggcaag cagctaccct gccggacagg gcagaagatg gaacacccca 900 

tccctgggga agatcacgag gccaggagat caagaccatc ctggctaaca cagcgaaacc 960 

ccgtctctac tgaaaataca aaacatcagc tgggtgtggt ggcaggcacc tgtagtccca 1020 

gctactcagg aggctgaggc aggagaatgg cgtgaacctg ggaggtggag gttgcagtga 1080 

gccaagattg cgecactgca ctccagcctg gcaacagagt aagactccat aLcaaaaaaa 1140 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaa 1184 



<210> 77 

<211> 312 

<212> DNA 

<213> Homo sapiens 



<4CC> 77 

aatccccggg tcgacccacg cgtccgtgaf gagtggattt gtactcttac ccaggtcctg 60 

agggccagce cacccagcat ccccacccct gatgacgctg tccctacaac tggctgaact 120 

ggtgcacctt gtgtgtgcct tccagagcca gtggactggt gtgtatccaa tgatgccacc 180 

tctgaaacct acaqaaccac tacgccttgc atgtgcaccc tgcagggtct gagggccagg 240 

ccgtctggta gctctgctcc tgggtgacag agcaagactc tgtctcaaaa aaaaaaaaaa 300 

agggcggccg ct 312 



<210> 78 
<211> 1370 
<212> DNA 

<;213;» Homo sapiens 



<400> 78 

tggttaaaga gtacgacatt tcagtcaggg ctgagcacag cgcccggccg aggagtgcct 60 

ttatatgccc ttggaagcat atggygactc catttctgtc actgcggcga ttcracttat 120 

gcatccacca tgccaatcca aggcagctga tggct^agga aagccagaga ctgagatgtt 180 

aaaacccttg gggctatcca ccaacatgtc tccatcccac ccgttagggt taaaggr.t tt 240 

Cctaacctgg gccctgacct tagcacagat ctgcctacac ttttttgaag ctcagccac. 300 

tggactatta gccctaaact ttttctgtac tgccactgca gggctgaagg agc-tcgcac 360 

gcatccacca agtctggctt tcacacccga atttcacacc ccgccttcac =ct;agctat 420 

tccatccttc tgtggaacat cagtgtcact tagcaacagc catacaaccc cattatcctt 480 

atacctacce ttcccttcaa agtcccggat gcctgataca ctgcacccgc tagcgcactc 540 

actcccatta gtacaccccc aagtccttcc agcgaaagac gtaacaattg aatggccact 600 

itgccaaagg ugcctgggct ctacctgcca ccagtgatgg ggtcctcaca gccaaeecag 660 
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tggtgtatco tccatttcca aaaccacctc amtgcctgtt tccctggacc actcccggca 
tcaactgntz caggttagag cgaccgaaaa tttgggktat aagatattta ttagagatca 
atatctatta aaaatgcgaa aggaagcagg atcktgctga ggaagaagat aacaacaaag 
ataccacaac gtengcccat caaagccttt ggccaaccca gcasaaaaat ctggagcagg 
tgtayctttt tcagagtctc cccagttagg teaaaatgtg cgcc-ttaca cccgcacttc 
cctcaatcac gggcttcagg ccgccctggg cacgacctca gatgaagcgg cccacacagc 
cgaggctaac gttgtcggac ctgacagctg aaagccgttt gctgaccaca ctcccacagc iUHU 
cgagcagcac qcccttgcct ggaggaggat ttggacgaca cagctctacg tctgccgtat 1140 
tttgggggtc acatccctca cacccagctc Cgccccaaai ggcaacatng acaaaaactc 1200 
attccagctg caaaccaact gtagaacact ataaaaccag agtacaagtc taatagcata 1260 
aatctcatce laagtggaaa agaaagggtc atccattcac acatttttgg ggaaaaaaaa 1320 
acaacctt-g ccacgccctt attacaacac ggatacccac aaaaaatagt 1370 



720 
780 
B40 
900 
960 
1020 
10BO 



<210> 79 
<211> 368 
<212> VttA 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (5) 

<223> n equals a.t.g. or c 
<220> 

<221> SITE 
<222> (13) 

<223> n equals a. eg. or c 
<220> 

<221> SITE 
<222> (35) 

<223> n equals a,z,g. or c 
<220> 

<:221> SITE 
<222> 1 351 > 

<223> n equals a.t.g, or c 
<220> 

<221> SITE 
<222> (367) 

<223> n equals a,z,g, or c 



<400> 79 

aatgnaactc ccnctactaa ttggaaccaa agctngagct ccaccgcggt ggcggccgct 50 

ctagaactag tggacccccc gggctgeagg aatteggcac gaggtccagg tgectttatt 120 

tcagatgttc tgttr.r.r.ccr. ctattttctg cccacatgaa catacacact tgccaggcac 180 

actctggctt ttcttatttc tczttctgac ttrgccccct tcctgcccct gttttcttcc 240 

cttttctctg gctacagaaa ctgtcaggtg gccctgctgg catcatccta cctcttttga 3 00 

actgtgccac ccaggaactt ccacttatta cgcctcgagg gggggcccgq nacccaattc 360 

ggaagant 368 



<210> 30 
<211> 1088 
<212> DMA 

<213> Homo sapiens 
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<220> 

<221> SITE 
<222> (1) 

<223> n equals a,t,g. or c 
<220> 

<22i> SITE 
<222> (4) 

<223> n equals a.t.g, or c 
<220> 

<221> SITE 
<222> (5) 

<223> n equals a.t.g, or c 
<220> 

<22I> SITE 
<222> (9) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (11) 

<223> n equals a,t,g, or c 



<400> 80 

nttnnaacng naaatctccc cttactattg ggaacaaaaq ctggagctcc accgcggtgg 60 

cggccgctct agaactagtg gatcccccgg gctgcaggaa ctcggcacga gattccccag 120 

aattggttca tcttgggaaa ggaaggccta ggaagctgat gacctacttg ttttgttcat 1B0 

ccatttctct actgcttctt aaagtgcact caaycggtca ccaggacatc agaaaagcca 240 

aatccaaggt cccaaggctc ttgatcatcc agtgcccaca acagagggag taagctagac 300 

ggagaagccg aagtgaagga ggaaagagag aagggggtgc ctgttccacc cccttcctag 360 

cagctgcctc tgtgggctcc ataatcccca tgcccrctcc cccaccccac cctccggccg 420 

mcicaccnctc ctccacccac cc=attcatc agtaggaggg cactgtatca gcacagcctt 480 

tsaaggcctg acagttcctt tctgggtgcc ccccacatgt aaccacttaa cccccagcac S40 

aaaggguc-ag cctgaacggg cttggagccg gtggctcgtg cgraggggga ggcctcaata 600 

ggatttgggg agctgggtgc ataaaccgct ctgctccagc agccctcaac ggaggagccg 660 

gagttggggc atgtgccgag gggaggagct cggcagctgc atcccgsccc cgaacaatga "20 

t-tattcatt ctcccggcac gcacagagaa gacaggctgg ggaaacatgg ccccacaaat 780 

cgccctcagc ctcagccgat tcccacggca atcattgcag ttcagagtgc ccccccccac B40 

ttgtaatgtt ttgcctcaag cttgcccttc ctcttcctgg taaggaagta gactacatta 900 

cgggaggcct taagcagcct taaattcagg caagcatcgt tctttgagtt ggttgcaccc 960 

aaactcaacc t.cactctctc aaagctttct ggccaggtcc tcctcacaca cccatagaaa 1020 

cagatgcaga caaaaaaaaa aaaaaaaaaa actcgagggg gggcccggaa cccaatLcgg 1080 

aagatttg 1088 



<210> 31 
<211> 1862 
<212> DNA 

<213> Homo sapiens 
<400> 81 

ggcacgagct ctgcaaagct ccctctgctc cagcacgtcc tgtacttmt: caactttgga 60 
tgcttgcaca agctattatc tctcgcaaga acgtcctgcc ccctcctatc catctgtgga 120 
agtcaacctt tctttagggc ccagaggaaa acctatcacc ttctacacct Lcccagatgc 180 
ccaccattzg ggtcaaactc cgccccctcc aggtttgcca tggtctttcc cccctcttaa 240 
agcactggtc ccagcc.atg ccattgtgtg tcaccttggc tcctgtctcc tactggccgt 300 
agatcttLgg gargggagga accggggaot tttcatcctg gggcLaLggg acagtgctta 360 
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cccccaagta taaaataagc aagaatcccc gaactgaaaa gctccagtga cttgatagct 420 

tccaacagcc ccnaaagatg gggtagzcca ctgctcccca tataggaagg aagaggttca 480 

cagtc-catg gatttagcag ccttcgtagc ctcaggacct tmcccaatgt ccccagttct 540 

cctgcrgggc cagccgtggt ctccgagaar. gctcagctcc ctgggctagg ctggcLca^g 600 

gggccctccc tcctggacct yggtccacgz gaccaagtgg ccagccagcg agagagccct 660 

gggtgacgag catctggaag tcagcttgcc tgtctgccct aatcacagcc ctgggctcca 720 

ccctcaagta ccctactcac atggtccaag agggaaccac tcttctgtca crccctcccc 780 

ttctgctccc catcctaccc acccagctgt tccgggcaag atcctgtggg catgatggao 840 

tcctcccttt tctctaccac cca^ccctct gaccacctaa tcctrcarct gccccccaac 900 

caaggtgttc tttctatacc aaaaaatctg atcaggccac cactcctctg cttaaaacca 960 

ttcaacggcc acccactgcc ctcaggataa aaactaaaat tctcaacagg acttacaaat 1020 

ccttcacctg gcccctttga gataagagga tttataatct tttcaaagcc aacaagcatc 1080 

ctgagacaat cttaadttrt: gcagctgtcc aagctattta agattgatga ggtctgcamt 1140 

aagctgttaa atggtgatta atttatctgg ccngaacggc akgtgaaccc caaggggatc 1200 

atttttctct accLtccccg ccgcacactg ggacacagca aggccaggac acccttytta 1260 

ggtgaccgsg caaccaggtt cactaaggca gtcagccr.ca.g agaagaagca aaaaatgggg 1320 

ag"gagttgtg taaatgaaat Cgccgataai accaaaggaa ccccaagaga ggttcagtct 1380 

cccaacaatt gcagctttgc tgcaacatgg cagggtggga caggggtagg tttggatctg 1440 

ggctgctttg ccmtggaagr ggggttacag ggcagggaga yguttaccac cactgagcat -1500 

ctttaattga ctttgtcatt ttastgagaa cttacaaatt gagctattct tcattgagtt 1560 

acatctggaa gcaggctcaa tacacaacac agtcc-ccct ctagaacttc tgctttatgt 1620 

ccacgtgatg cagcttgttc atttcrgaat tccttttaat gacaaaaaca tttggaagga 1680 

atgtaaagac tcaaaaaggg ga-ggcatgt aaactatagt tggaacaata tgtggccatt 1740 

taaaagaagt gttgtccagg aggtggaggt tgcagtgagc tgagattgca ccactgcact 1800 

ctagcctggg ccatagaatg agactccttc tcaaaaaaaa aaaagaaaaa aaaaaactcg 1860 

ag 1862 



<210> 82 

<211> 1619 

<212> DNA 

<213> Homo sapiens 



<400> 132 

ccacgcgtcc gcaaggagcc agaggccaug cagtggctca gggtccgtga gccgccnggg 60 

gaggccacag gacacagggt caeca tgggg acagccgccc tgggtcccgt ctgggcagcg 120 

ctcctgctct ttctcctgat gtgtgagatc cctatggtgg agcccacctt tgacagagct 180 

gtggccagcg actgccaacg gtgctgtgac tctgaggacc ccccggatcc -gcccatgta 240 

tcctcagcct cttcctccgg ccgcccccac gccctgcctg agatcagacc ctacattaa- 30G 

accaccatcc tgaagggtga caaaggggac ccaggcccaa tgggcctgcc agggtacatg 360 

ggcagggagg gtccccaagg ggagcctggc cctcagggca gcaagggtga caagggggag 420 

atgggcagcc ccggcgcccc gtgccagaag cgcttcttcg cettctcagt gggccgcaag 4B0 

acggccctgc acageggega ggacttccag acgctgctct tcgoaagggt ctttgtgaac 540 

cttgatgggt gctttgacat ggcgaccggc cagttcgctg ctcccccgcg tggcatctac 600 

tccttcagcc tcaatg-gca cagctggaat tacaaggaga cgtacgtgca cattatgeat 660 

aaccagaaag aggctg-cat cctgtacgcg cagcccagcg agegcagcat catgeagagr 720 

cagagtgtga tgctggacct ggcctacggg gaccgcgtct gggtgcggct cttcaagcgc 780 

cagegegaga acgccatcta cagcaacgac ttcgacacct acatcacctt cagcggccac 840 

ctcaccaagg ccgaggacga ctgagggect cngggccacc ctcccggccg gagagctcag 900 

ctgataegge atecrgegag aagacctgcc ctcctcactg ggatcccctt cctgcctcct 960 

cccagggctc tgccagggcc ttgctcaqtc ccttccacca aagtcatctg aacctccgc^ 1020 

tcccagggcc tccagctgcc ctcagacact gatgtctgtc cccaggtgct ctctgcccct 1080 

catgcccctc tcaccggccc agtgccccga ctctccaggc ttcatcaagg tgetaaggee 1140 

egggegggea gctcctcgtc tcagagccc- cctccggccc ggtgctgcct ttacaaacac 1200 

ctgeaggaga agggecaegg aagccccagg etttagagee ctcagcaggt ctggggagct 1260 

agagcaaagg agggacctca ggcctcccgt tcct^cttcc agggegggge ggcctggtgt 1320 

tcccctagcc ttccaaaccc aggtggccng cccttccccc cagagggagg cggcctccgc 1380 

ccactggtgc teatgeagae cctggggccg aggtgccccg ggggg^ga^c tetggegetc 1440 

acagecgagg gagccgLggt; cccatggcca gatgaeggaa acagggtctg accaagtgcc 1500 
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aggaagacct gtgctataaa ccaccctgcc tgatcctgcc cctgcctgac cccgccacgc 1560 
cctgccgtcc agcatgatta aagaatgctg tctccccttg gaaaaaaaaa aaaaaaaa 161B 

<210> 83 

<211> 2034 

<212> DNA 

<213> Homo sapiens 



<220> 
<221> SITE 
<222> (14) 

<223> n equals a.t.g, or c 
<220> 

<221> SITE 
<222> (382) 

<223> n equals a.t.g, or c 
<220> 

<221> SITE 
<222> (1999) 

<223> n equals a.t.g, or c 
<220> 

<221> SITE 
<222> (2027) 

<223> n equals a.t.g, or c 



<400> 83 

actcactaag ggancaaagc tggagctcca ccgcggtggc ggccgctcta gaactagtgg 60 

atcccccggg ctgcaggaat tcggcacgag atctaccggg agafcggaytc tgaaagggcc 120 

ccggccagcg tccctgagac gccaacggca gtcactgccc cccattccag ctcctgggat 180 

acgtactatc agccccgtgc cctggogaaa catgctgaca gcatcccggc actggcctca 240 

gtattctggt ccatctccta ttactcctct cccttcgcct tctnctactt gtacaggaaa 300 

ggttacttga gtttgtccaa agtggtgccg ttttctcact atgcrgggac attgctgcta 360 

cttctggcag gtgtggcctg cntccgaggc attggccgct ggaccaaccc ccagtaccgg 420 

cagttcatca ccatcttgga agcaacacat cggaaccagt cttcagaaaa caagaggcag 480 

cttgccaact acaactttga cttccggagc tygccagtcg acctccactg ggaagaaccc 540 

agcagccgga aggagtctcg agggggccct tcccgccggg gtgtggccct gct-cgccca 600 

gagcccctgc accgggggac agcagacacc ctcctcaacc gggttaagaa gctgccztgt 660 

cagatcacca gctacctggt ggcgcacacc ctagggcgcc ggatgctgta tccaggctct 720 

gtgtacctgc tgcagaaggc cctcatgcct gtgctgctgc agggccaggc ccgactggtg 780 

gaagagtgta acgggcgccg ggcaaayctg ctggcccgtg atggcaatga gattgacacc 840 

acgtttgtgg accggcgggg gacagctgag ccccagggac agaagctggt gatctgctgt 900 

gaggggaatg ctgggcttta tgaggtgggc tgcgtctcca cgcccctgga agctggatat 960 

tcagccctgg gctggaatca tccaggcttt gctggaagca cgggggtgcc attcccgcag 1020 

aatgaggcta atgccatgga tgtggtggtc cagtttgcca tccaccgcct rggcttccag 1080 

ccccaggaca tcatcatcta cgcctggtcc atcggcggct tcaccgccac gtgggcagcc 114C 

acgtcctacc cagatgttag tgccatgatc ctggatgcct ccttrgatga cctggtgccc 1200 

ttggccttga aggtcatgcc agacagctgg aggggcctgg tgaccaggac cgtgaggcag 1260 

catctcaatc taaacaacgc ggagcagctg tgcagatacc agggtcctgt actgctgotc 1320 

cggagaacca aggatgagat catcaccacc acggttcctg aggacatcat gcccaaccga 1380 

ggcaatgacc tcctgctgaa gctcccgcag catcggtatc cccgggcgat cgcagaggag 1440 

ggxccccgag tggtgaggca gtggttggag gcctcctcac agctggagga agcctcaact 1500 

tatagccgat gggaggtgga agaggactgg cgtcr.gr.cr.g tcctccgctc ctaccaggca 1560 

gaacacgggc ccgacttccc ctggagcgtg ggggaggaca tgagtgcaga cggacggcgg 1620 

cagctggctt tgtttc-ggc tcggaagcat cigcacaact ttgaggccac tcactgcacc 1680 

ccactcccag cucagaactt ccagacgccc tggcacctcr agggaccaac tgggactcat 1740 
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tatggaagaa cggggtgaga ggagacatga ggaaagaccc ccttacttgt gatcctctgt 1800 

gttcacgttg ccgtttatag tttgrggaaa gtgggggacc atccccctrc tcaccactgt i860 

tcctcttgca cgtttcccct cattcatgtg gctgtactca accctctcca acatacatcc 1920 

tgeattacat gaatggatta ttcctaataa ttoacaaaaa ggtatttttt ctacaaaaaa 1980 

aaaaaaaaaa aaactccona autacttcct aaaaccggcc cgcgggnccc a tec 2034 



<210> 84 
<211> 2240 
<212> DMA 

<213> Homo sapiens 
<400> 84 

zcgaccacgc gtccgcttcc tcotgctgcc cgctcgccta ccgtccaggc tgctgagcct 60 

cttccttcgt gga-cuyctt ccacggcagc gcgccatggc ctccgggagc cgctcctgga 120 

gaggaggcgc gctgccgccz cctccctcca gcactcatcg agtctgggac .gcaagcttcc ISO 

ttacgacccc gtggacacgg agggctttgg agaaggtggr. gacatgcagg agcgttttct 240 

gttcccggag cacatcctgg atccggagcc gcaacccacc cgcgaaaagc agctgcagga 300 

gctccagcaa cagcaggagg aggaggagcg acagaggcag cagcygcggg aggagcggcg . 3 60 

acagcaaaac ctacgggcca ggtcccggga gcacccggtc gtggggcacc cggacccggc . 420 

accgccgccc agcggcgtga actgctcggg ccgcggggca gagctgcact gccaggacgc 480 

cggagtgccc ggctacccgc cccgagagaa gctccticcgc acggcggagg cagacggcgg 540 

gctggcacgg accgtgtgcc agcgctgctg gctgctgtcg caccaccggc gcgctctacg 600 

cctgcaggtg agccgcgagc agtacccgga gctggtgagc gccgcgttgc ggcggcccgg 660 

cccctccctg gtgctccaca tggtggacct gctggacctg cccgacgccc tgctgcccga 720 

ctcgcccgcg ctggtgggcc ccaagcagct gatcgzgctg ggaaacaaag tggacctcct 780 

gccccaggat gctcctggct accggcagag gctgcgggag cgactgtggg aggaccgtgc B40 

ccgcgccggg ctcctgctgg cccctggcca ccaagggcca cagcgccccg tcaaggacga 900 

gccacaggac ggggagaatc cgaatccgcc gaactggtcc cgcacagtgg tcagggacgt 960 

gcggctgatc agcgccaaga ccggctacgg agtggaagag ttgatctctg cccttcagcg 1020 

ctcccggcgc taccgtgggg acgtctactt agtgggcgcc accaacgccg gcaaatccac T080 

tctctttaac acgctcctgg agtccgacta ctgcactgcc aagggctccg acgccatcga 1140 

cagagccacc atctcccctt ggccaggtac tacattaaac cttctgaagt ttcctatttg 1200 

caacccaact ccttacagaa tgtttaaaag gcatcaaaga c-taaaaaag attcaactca 1260 

agctgaagaa gatcttagtg agcaagaaca aaatcagctt aatgtcctca aaaagcatgg 1320 

tcatgtcgta ggaagagttg gaaggacatt cctgtattca gaagaacaga aggataacat 1380 

tccctttgag tttgatgctg attcacttgc ctttgacatg gaaaatgacc ctgttatggg 1440 

tacacecaaa tccaccaaac aagtagaatt gactgcacaa gatgtgaaag atgcccactg 1500 

gttttatgac acccctggaa tcacaaaaga aaactgtaLL tcaaatcccc taacagaaaa 1560 

agaagtaaat attgttttgc caacacagtc cattgttcca agaacctttg tgcttaaacc 1620 

aggaatggtt ctgtttttgg gtgctatagg ccgcatagat itcctgcagg gaaatcagcc 1680 

agcttggttt acagtcgtgg ct-ccaacac cctccctgtg catatcacc: ccttggacag 1740 

ggcagacgct ctgtaccaga agcatgcagg tcatacgtta ctccagattc caatgggtgg 1800 

aaaagaacga atggcaggac ttcctcctcL Ugttgctgaa gacactacgc taaaagaagg I860 

actgggggca tctgaagcag tggccgacat caagttttcc cctgcaggtt gggtttcagt 1920 

aacacctaat tttaaggaca gactgcatct ccgaggctat acacctgaag gaacagtttt 1980 

gaccgtccgg ccccctctct tgccatatac tgttaacatc aaaggacagc gcaccaagaa 2040 

aagtgtggcc tataaaacca agaagccccc ttcccetatg tacaacgtga ggaagaagaa 2100 

aggaaagata aatgtatgag accgaccttg ttcac-ccag acattaactg caccgaacac 2160 

aacaaaatac accgaatttg tattaaacat ataacgcata aacaaagctc ccattcttac 2220 

ccttaaaaaa aaaaaaaaaa 224 0 



<210> 85 

<211> 1488 

<212> DNA 

<213> Homo sapiens 



<400> 65 
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cgccaagctc 
ctgagggtcc 
tcccggtggc 
r.r.gaggaggg 
gaccaggcta 
tacaaaccga 
ttgaccgaac 
actatactgc 
agttctgcag 
aaaacctgaa 
aggctgcgcg 
tggaggctga 
aagctgagac 
aaactcggee 
aagatgctgc 
acaaacac gc 
accaggccat 
tggacr.cctc 
cctctaagga 
gttgatgcaa 
aacaatcacc 
ctcctgcgat 
aaatggtctt 
:actcatgaa 
aaatatataa 



<210> 86 

<211> 3174 

<212> DNA 

<213> Homo sapiens 



<400> 86 

gcggacgctg grcscaaaca ctaaggcccg agcggtgaca accgaggcga gatgatggtc 60 

aacagggaat gcctcgcggg agaaaaaaga caat-ttatt ctcagcgctg attttgagat 120 

gatgggctcg ggaaacgggc gtcgcagcat gaagccgccg cccctcgtgc cggccgccct 180 

ggtggcctgc atcatcgtct tgggcttcaa cractggatt gcgagctccc ggagcgtgga 240 

cctccagaca cggatcargg agctggaagg cagggtccgc aggcgggccg cagagagagg 300 

cgccgtggag ctgaagaaga acgagttcca gggagagctg gagaagcagc gggagcagct. 360 

tgacaaaatc cagtccagcc acaactccca gctggagagc gtcaacaagc tg-accagga 420 

cgaaaaggcg gttttggtga ataacatcac cacaggtgag aggctcatcc gagtgctgca 480 

agaccagtta aagaccctgc agaggaatta cggcaggctg cagcaggatg tcctccagtt 540 

tcagaagaac cagaccaacc tggagaggaa gttctcctac gacctgagcc agtgcatcaa 600 

tcagatgaag gaggtgaagg aacagtgtga ggagcgaata gaagaggtca ccaaaaaggg 660 

gaatgaagct gtagcttcca gagacctgag tgaaaacaac gaccagagac agcagctcca 720 

agcccccagt gagcctcagc ccaggctgca ggcagcaggc ctgccacaca cagaggtgcc 780 

acaagggaag ggaaacgtgc ctggtaacag caagtcccag acaccagccc ccagctccga 840 

agtggtf.f.tg gattcaaaga gacaagttga gaaagaggaa accaatgaga tccaggtgg:: 900 

gaatgaggag cctcagaggg acaggctgcc gcaggagcca ggccgggagc aggtggtgga 960 

agacagacct: gcaggcggaa gaggcrtcgg gggagccgga gaactgggcc agaccccaca 1020 

ggtgcaggct cccctgtyag tgagccagga aaatccagag atggagggcc ctgagcgaga 1080 

ccagcttgtc atccccgacg gacaggagga ggagcaggaa gctgccgggg aagggagaaa 1140 

ccagcagaaa ccgagaggag aagatgacta caacatggat gaaaacgaag cagaatctga 1200 

gaeagacaag caogcagccc zggcagggaa cgacagacac acagatgttc ttaatgttga 12 60 

agatcagaaa agagacacca taaatttact tgaccagcgt gaaaagcgga atcatacact 1320 

ctgaattgaa ctggaatcac atatttcaca acagqgccga agagatgacc acaaaatgf.r. 1380 

catgagggac tgaatactga aaactgtgaa atgtactaaa taaaatgtac atctgaagat 1440 

gattattgcg aaattttagt atgcaccttg tgtaggaaaa aacggaatgg zcttttaaac 1500 

agccttcggg gggcactttg gaagtgtcta aLaaggtgcc acaatttctg gtagtaggta 1560 



ccggagggag agggtagaaa ccggaggggg tggacccgtc actcacggga 60 

ttttctcccg ctcccaggag gaacgagaat gaatatgac- caagcccggg 120 

cgcagtggrg gggctggtgg ctgtcctgct ctacgccccc acccacaaga 1B0 

ccatztggct ctgtactaca ggggaggagc tttaccaacc agccccagtg 240 

ccatatcatg ttgcctctca ttactacgtt cagatctgtg cagacaacac 300 

cgaagttaaa aatgtgcctt gtggaacaag tggtgggg^c atgatctata 360 

agaagtggtt aacatgtcgg ctccttatgc agcgttcgat atcgtgagga 420 

agattatgac aagaccctaa tcttcaataa aatccaccat gagctgaacc 480 

tgcccacaca ctccaggaag tttacatuga attgtttgat caaatagacg 540 

gcaagctctg cagaaagact taaacctcat ggccccaggc ctcactatac 600 

tgttacaaaa cccaaaaccc cagaagccat aagaagaaat tttgagttaa 660 

gaagacaaaa ctccttatag ctgcacagaa acaaaaggtt gtggaaaaag 720 

agagaggaaa aaggcagcta tagaagcaga gaagatcgca caagtggcaa 780 

Ccagcagaaa gtgatggaaa aagaaactga aaagcgcact tctgaaatcg 840 

attcctggcc cyagayaaag cgaaagcaga tgctgaatat catgctgcac 900 

cacctcaaac .aaga^caas^cgaccccgga _atatctggag ctcaaaaagt 960 

tgcttctaac agtaagatct atrttggcag caacatccct aacatgttcg 1020 

atgtgctttg aaatattcag atattaggac tggaagagaa agctcactcc 1080 

ggcccctgaa ccctctggag agaacgtcat ccaaaacaaa gagagcacag 1140 
gaggtggaaa tgttctccac atcaagatgt ggcccaaggg gttaagtggg * 1200 

atacggactc ctcagattta cagagaactt acaccccatc tgtcccacct 126C 

agtcccgggt gctccaccga tcggaggata gagccagctg tct-.gacacac 13 20 

ttcagccaca gtcttatcaa gtatcctata tgtattcctc tctaaactgc 1380 

tgaggaaagt ctgacgctaa gatactgcct gcactggaat gttaaacact 1440 

caagctgtgt tctcctaagc tgaaaaaaaa aaaaaaaa 1488 
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tctcgtgaga agctcaacac caaaactgga acatagttct ccttcaagtg ttggcgacag 1620 

cggggcttcc tgattctgga atataacttt gcgtaaacta acagccacct atagaagagt 1680 

ccatctgctg tgaaggagag acagagaact ctggg-tccg tcgtcccgtc cacgtgctgc 1740 

accaagtgcr. ggtgccagcc tgttacctgt cctcaccgaa aagtctggct accgctcctg 1800 

tgtagtcacx tctgattctg acaatcaatc aaccaatggc ccagagcact gactgctaac I860 

acaaacgtca ccagcaaagt agcaacagcc ttaagcctaa atacaaagct gttctgtgtg 1920 

agaatttttc aaaaggctac ttgtataata acccttgtca tttttaatgt acaaaacgct 1980 

attaagtggc ttagaatttg aanatttgtg gtctttatct actttgcttc gtgtgtgggc 2040 

aaagcaacat cttccctaaa tatatattac caagaaaagc aagaagcoga etaggttttc 2100 

gacaaaacaa acaggccaaa agggggccga cccggagcag agcacggtga gaggcaaggc 2 ISO 

atgagagygc aagtttgtcg cggacagatc tgtgcctact ttattactgg agtaaaagaa 2220 

aacaaagttc atcgatgtcg aaggatatat acagtgttag aaactaggac tgtttagaaa 22B0 

aacaggaata caatggttgt tcttatcata gtgtacacat ttagcttgtg gtaaatgact 2340 

cacaaaaccg attttaaaat caagttaatg tgaactttga aaattaccac ttaaccctaa 2400 

ttcacaataa caatggcatt aaygttcgac ttgagttggt tcttagtatt acttatggta 246fl 

aataggcLcc taccacttgc aaataac tgg ccacatcatt aatgacr.g»c. ttcccagtaa 2520 

ggctctctaa ggggtaagta ggaggatcca caggattcga gatgctaagg ccccagagat 2580 

cgtttgatcc aaccctctta ttttcagagg ggaaaatggg gcctagaagt tacagagcat 2640 
ctagctggtg cgctggcacc cctggcctca cacagacccc cgagtagcLy ggaccacagg - 2700 
cacacagtca ctgaagcagg ccccgtctgc aactcacgcc gccacctcca ac-taaacat * 2760 

tcxtcacatg rgatgtcctt agtcactaag gttaaacttt cccacccaga aaaggcaact 2820 

tagataaaat cttagagtac tttcatactc ttctaagtcc tcttccagcc ccactctgag 2880 

tcctccttgg ggctgatagg aattttcrct tgctttctca ataaagtctc tattcatctc 2940 

atgtttaatt tgtacgcata gaattgctga gaaataaaat gttctgtcca acccaaaaaa 30QO 

cttgtcacag ccc tgt tttt " ttgcctttcc ccttcatcct ctattagatc cttaaagaat 3060 

ccaccctcaa actgtggacc aaggatggca gtttgcctta aaccttccgt ggaatgagat 3120 

gggctgtcag gacgtcttca acccacagta ccccgaaagc tttgr.gcrca ccac 3174 



<210> 87 
<211> 2780 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (2760) 

<223> n equals a,t,g. or c 



<40O> 87 

ggcgccgcgg gcggggggtc ccggggccac gtggacgccg acggctctgg tctgcggcgt 60 

gtggacactg ccagcggctg cagccgactt ggaatgacct gggagacaaa cacaacagca 120 

tggaagakgc caaagtctac gtggctaaag tggactgcac ggcccacccc gacgtgtgct 180 

ccgcccaggg ggtgcgagga taccccacct toaagctttL caagccaggc caagaagctg 240 

tgaagtacca gggtcctcgg gactcccaga cactggaaaa ctggatgctg cagacactga 300 

acgaggagcc agtgacacca gagccggaag tggaaccgcc cagtgccccc gagctcaagc 360 

aagggctgta tgagctctca gcaagcaact ttgagctgca cgetgcacaa ggcgaccact 420 

ctatcaagtt cf.rcgctccg tggtgtggtc actgcaaagc cccggctcca occtgggagc 480 

agctggctct gggccttgaa cattccgaaa cfgtcaagac tggcaaggtt gatcgtacac 540 

agcactatga actctgctcc ggaaaccagg ttcgtggcta tcccactctt cccrggttcc 600 

gagacgggaa aaaggtggat cagtacaagg gaaaqcggga tctggagtca ctgagggagt 660 

acgtggagtc gcagctgcag cgcacagaga ctggagcgac ggagaccgtc acgccctcag 720 

aggccccggc gctggcagct gagcccgagg ctgacaaggg cactgcgttg gcactcactg 780 

aaaacaacct cgatgacacc attgcagaag gaataacctt caccaagttt tatgctccat 840 

ggtgtggtca ctgcaagact ctggctccta cttgggagga actctctaaa aaggaacccc 900 

ctggtctggc gggggtcaag atcgccgaag tagactgcac tgctgaangg aaracctgca 960 

gcaagtactc ggtacgaggc taccccacgt tattgcttct ccgaggaggg aagaaagtca 1020 

gtgagcacag tggaggcaga gaccttgact cgttacaccg ctttgccccg agccaagcga 1080 

aagacgaact ttaggaacac agttggaygt cacctctccc gcccagcccc cgcaccccgc 1140 
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gtttaggagr tcagtcccac agaggccacc gggttcccag tggtggctgt tcagaaagca 1200 

gaacacacta agcgtgaggt atcttcttcg egcgtgcg-t ctccaagcca acacacncta 1260 

cagattcttt attaagttaa gtttctctaa gcaaacgtgt aactcatggc cactgtgtaa 1320 

acattttcag tggcgatata tcccctttga cctrctcrcg atgaaattta catgctczcc 1380 

tttgagacta aaatagcg^t gagggaaatg aaattgcngg actattcgtg gcccccgagt 1440 

cgagtgattt tggtgaaaga aagcacatcc aaagca-agt ttacctgccc acgagttctg 1500 

gaaaggtggc ctxgtggcag tattgacgtr ccccrgatct taaggtcaca gttgactcaa 1560 

^actgtgttg gtrcgtagca tggagcagat tgaaatgcaa aaacccacac ccccggaaga 1620 

laccttcacg gccgccgctg gagcttc^gt tgctgtgaat actcccctca gtg-gagagg 1680 

ttagccgtga tgaaagcagc gtcacttccg accgtgcctg agtaagagaa tgctgatgcc 1740 

ataacttcat gtgtcgatac tcgtcaaatc agtcactgtt caggggatcc ttctgtttct 1800 

cacggggtga aacatgcctt taqctcctca tgttaacacg aagccagagc ccacatgaac 1860 

tgttggatgt cctccttaga aagggtaggc atggaaaatt ccacgaggct cattctcagt 1920 

atctcattaa ctcattgaaa gattccagtt gtatttgtca cctggggtgo caagaccaga 1980 

caggctttcc ctiggcccggg tacccaggga ggccctgcag ccctgctgaa gggccctaac 2040 

tagagctcta gagttcctga ttctgtttct cage ag tec t tttagagg.ct t.gc.catactc 21GG 

ggtctgette aaggaggtcg accttctaat gtacgaagaa tgggatgeat ttgatctcaa 2160 

gaccaaagac agatgtcagt gggctgctcc ggccctggtg tgcacggctg tggcagctgt 2220 

tgatgccagt gccctctaoc tcatgctgtc c-tgtgatta aacacctcta Lcteccctgg 22*80 

gaataagcac atacaggctr aagctctaag ataggtgttt gtccttttac catcgagcta 2240 

cttcccataa caaccacttt gcacccaaca ctcttcaccc acctcccata cgcaagggga 2400 

tgtggacacc cggcccaaag taactggtgg caggaatctt agaaacaaga ccacttatac 2460 

tgtctgtctg aggcagaaga taacagcagc atctcgacca gcctctgcct taaaggaaat 2520 

ctttactaat cacgtatggt tcacagacaa ttcttttttt aaaaaaaccc aacctcctag 2580 

agaagcacaa ctgtcaagag tcttgtacac acaacttcag etttgeatea cgagtcttgt 2640 

attccaagaa aatcaaagtg gtacaatttg tttgtttaca ctatgatact ttctaaataa 2700 

actctttttt tttaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaggggg gggggggggn 2760 

ggggcccccc cccccccaaa 2780 



<210> 88 
<211> 1061 
<212> DNA 

<213> Homo sapiens 
<400> 88 

aatteggcac gagagaagga aatacatcaa aatgcccaca ttggttatct gtagaggata 
gaatgaaaga tggctttatt ctcttgtttg ctcccatcaa agcaatcaga tggtgcttct 
cctgtactca gagccctggc tgctccctgc ctggcctccc e.gegggety ctgtggaacc 
agaaaagect taaacggaaa tgtgggagag aaggttggat tcactttcat gtctttccag 
ggttgtgacc cctcaagtcc tggttgcctt tgctgttctc tattaccttc aaacagccag 
ctegtcttta tttctttttt agtttcgtcg gggttggctt gatagatgtt agtccatcat 
agecagatgt gtctagcett gtcttttgaa tgcaagattt aggatgeggg tacttagctg 
ttagtggaca tcagagtcac tagtcaggat ga a a gag etc ttggctLtaa cccccagaaa 
ttctggtaac gtcatgtata gtgacggccg catgtctaac aggtggccag gtaagtcttc 
tggggtggtc tgegaatcac agtttgggag acattgactt ttagggagtt tgttctgaat 
tcactagata atagagatac aatacagagc tttgaaagct ggtgtcttga tgacagagee 
grggraatgg ggagggttga ggaggtggct gttgggcctg -ctcctggtg agagttgaaa 
gggectgaac tcaagcagag gcctcagaac cgaaaggtgg tggaaggatg cagcaagagg 
cgccacacag gagtactctg cgccccggca gggtctcaat acacgtggga gtggtgagag 
ggagaacttt aagtccaggt "ttgtgcctc agecacttag tgtggccaca tcattagaaa 
tgtgttgagg ccgggcacag tggctcatgt ctgtaatccc agcactttga gaggctgagg 
caggaggatg gettgaggee aggagtttaa eaccagcccg gacaacazag tgagagcctg 
tctctacaaa aaaaaaaadd aaaaactcga gggggggece g 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1061 



<210> 89 
<211> 1342 
<212> UNA 
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<213> Homo sapiens 



<400> 89 

ccacgcgtce gggegegegg gtgaaaggcg cattgatgca gcctgcggcg gcctcggagc 60 

gcggcggagc agacgctgac cacgttccrc tcctcggtct cctccgcctc cagctccgcg 120 

ctgcccggca gccgggagcc atgcgacccc agggccccgc cgcccccccg cagcggctcc 180 

gcggcctccr gctgctcctg ctgctgcagc tgcccgcgcc gtcgagcgcc tctgagatcc 240 

ccaaggggaa gcaaaaggcg cagccccggc agagggaggt ggtggacctg tataatggaa 3 00 

tgtgcttaca agggccagca ggagtgcctg gtcgagacgg gagccctggg gccaacggca 360 

ctccgggtac acctgggatc ccaggtcggg atggatccaa aggagaaaag ggggaacgtc 420 

tgagggaaag cttlgaggac Lcctggacac ccaaccacaa gcagtgttca tggagttcat 480 

tgaattatgg catagatctt gggaaa'attg cggagtgtac a^ttacaaag acgcgttcaa 540 

atagtgctct aagag^tt^g ttcagtggct cacttcggct aaaatgcaga aatgcatgct 600 

gtgagcgttg gtatt.caca ttcaatggag ctgaatgttc aggacctctc cccattgaag 660 

ctataateta tttggaccaa ggaagccctg dadLyddLLc aacaattaat attcatcgca 720 

cttctcccgt ggaaggactt cgtgaaggaa ttggtgctgg attagrggat gttgctatct 78 0 

gggttggeae ttgtccagac tacccaaaag gagacgcttc tactggatgg aattcagttt 840 

ctcgcatcat tattgaagaa ctaccaaaat aaatgcttta atttccattt gctacctctt 900 

tcttr.attat gccttggaac ggttcactta aatgacattt caaataagtt tatgtataca -960 

tctgaatgaa aagcaaagc- aaatatgttt. aeagaccaaa gtgtgatttc acactgtttt 1020 

taaatctagc accactcatc ctgctccaac caaaagtggt ttcaacattc ctttcagttg 1080 

gttagaatac tttcttcata gtsacattct ctcaacctaL aatttggaat attgttgtgg 1140 

tcttttgttt tttctcttag tatagcattt ttaaaaaaat ataaaagcta ccaacctttg 1200 

tacaatttgt aaatgttaag aattztttct atatctctta aataaaaatt atttccaaaa 1260 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1320 

aaaaaaaaaa aaaaaaaaaa aa 1342 



<210> 90 
<211> 770 
<212> DNA 

<213> Homo sapiens 
<22C> 

<221> SITE 
<222> (&90) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (762) 

<223> n equals a,t,g, or c 



<400> 90 

ggtagggtcg ggkcgaccyr cgcgtccggc tcttccccag gcggcggcca tggcgggaca 60 

ggaggatccg gcgcagcggg agattcacca ggactgggct aaccgggagc acattgagac 120 

aatcaccagc agcatcaaga aaatcgcaga ctctcccaac tcgttcgata tgtcttgccg 180 

ttcaagactt gcaacactaa acgagaaatt gacagccctt gaacggagaa tagagtacat 240 

tgaagctcgg gtgacaaaag gtgagacact cacctagaac agtgccgcgc tgctgctggg 300 

aagttgcttt acacaacaca ggccacatgg gaaaggcccc agcagccttc agctc=ttcc 360 

ctcctcccta aagagcaaca gggcttattc ctgtttttct tctttcaaaa qtgtggcctt 420 

cgggctctgc catctggggt gtggtgcggt augtgggaag angntcagag gaaccgctgg 480 

aaacgacgtt aggcatttca ccttttcagt aacattttat acatctactt g^caatgtat 540 

ttgagacatt cacagccaaa agcctgggac tctttgtgaa ggccetcctc aractctatct 600 

ttctttctct ctctctcaaa etccccttaa agttctcatt gcccttgcac tgctcctgtg 660 

aacagtcctt gtctcctccc caccttrggn ggaaagtgcg ggqcagtcct ggtcaagaca 720 

ctcatgccct ggcaatgtgg cctgcagaga acgcrgtcgt anccaccagt 770 
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<210> 91 

<211> LS70 

<212> DNA 

<213> Homo sapiens 



<400> 91 

ycitggttcta ctgaagttgc taaaagttta cagaaaagga agtgcaggaa catttcacaa 60 

atctacaatc tgtgagtatc acatcctgta tagctgtmaa cactggaata aggaagggct 120 

gatgact~tc agaagatgaa ggtaagtaga aaccgttgac gggactgaga aaccagagtt 180 

aaaacctctt tggagctncc gaggactcag ctggaacc&a cgggcacagt tggcaacacc 240 

atcatjacat cacaacccg: tcccaatgay accatcatag tgcccccatc aaatgtcatc 300 

aactcctccc aagcagagaa acccgaaccc accaaccagg ggcaggatag cctgaagaaa 360 

catctacacg cagaaaccaa agttattggg actatccaga tcttgtgtgg catgatggta 420 

ttgagcttgg ggatcactct ggcatccgcc cccttctccc caaacttcac ccaagtgact 480 

tctacactgc tgaactctgc ttacccattc ataggaccct ttttttttat catct=Lygc 540 

tctctatcaa tcgccacaga gaaaaggttr accaagcttt tggtgcatag cagcctggtt 600 

ggaagcaccc cgagtgctct gtctgccctg gcgggttcca ttatcctgtc tgtcaaacag 660 

gccacctcaa atcctgcctc actgcagtgt gagttggaca aaaacaatat accaacaaga 720 

agttatgttt cttactr.f.ta tcatgattca ctttatacca cggactgcta tacagccaaa . 780 

gccagtctgg ctggawctct ctctctgatg ctgatttgca ctctgctgga at~ctgccta . B40 

gctgtgctca otyccgtgct gcggtggaaa caggcttact ctgacttccc tgggagtgta 900 

ctttccccgc ctcacagtta cattggtaat tctggcatgt cctcaaaaac gacccatgac 960 

tgtggatatg aagaactatz gacttcttaa gaaaaaaggg agaaatatta atcagaaagt 1020 

tgattctxat gataatatgg aaaagttaac cattacagaa aagcaaagct tgagtttcct 1080 

aaatgtaagc ttttaaagta atgaacatta aaaaaaacca ttatctcact gtcatttaag 1140 

atatgtgttc atcggggatc tctugacttg cctgacatcg acttcagcaa aagcacgggg 1200 

ctgtaaatta ccatttacta gattagccaa acagtccgaa tttccagaaa acaaggcaga 1260 

atgatcattc ccagaaacat ttcccagaaa atgtttccca gaaaactaga cagmatgatc 1320 

attcaatgga tcacagtgaa gcaaaggaca caacttitta ttgtacccct taattgtcaa 13B0 

caggagttaa ctgatttgtt gtggtgctca gactttttta tacaggtgct agtgttttat 1440 

cctatgtatt ttaactcact agtgcataaa ggcaagcccc atataatgaa gtctcagggt 1500 

acatgeaagt agctggctrc aaaataaaat ttttgagtgc aaaaaaaaaa aaaaataaaa 1560 

aaaaaaaaaa 1570 



<210> 92 

<211> 2950 

<212> DNA 

<213> Homo sapiens 



<40O> 92 

cccggctccc gcccgctccc agccgggccc cccagcggtc ggcgggacgg ctcccggctg 60 

cagtctgccc gcccgccccg cgcgggggcc gagtcgcgaa gcgcgcctgc gaeceggcgt 120 

ccgggcgcgc tggagaggac gcgaggagcc atgaggcgcc agctgcgaag gtggcggcgc 180 

tgctgctcgg gctgctcttg gagtgcacag aagccaaaaa gcattgctgg tatttcgaag 240 

gactctatcc aacccatnac atatgccgct cctacgagga ctgctgtggc tccaggtgct 300 

gtgtgcgggc cctccccata cagaggctgt ggtacttctg gttccttctg atgacgggcg 360 

tgcttttctg ctgcggagcc ggcttcttca tccggaggcg natgtacccc ccgccgccga 420 

tcgaggagcc agccttcaac gtgtcctaca ccaggcagcc cccaaatccc ggcccaggag 4 B0 

cccagcagcc ggggccgccc tattacacyg acccaggagg accggggatg aaccctgtcg 540 

ggaattccat ggcaatggct ttccaggtcc cacccaactc accccagggg agtgtggcct 600 

gcccgccccc tccagcctac tgcaacacgc ctccgccccc gtacgaacag gtagtgaagg 660 

ccaagtagtg gggtgcccac gtgcaagagg agagacagga gagggccttt ccctggcctt 720 

tctgtcttcg ttgatgttca cttccaggaa cggtctcgtg ggctgctaag ggcagttcct 780 

ctgatatccc cacagcaagc acagctctct ttcaggcttt ccatggagca caatatatga 840 

actcacactt tgtctcctct gttgcttctg tttctgacgc atctgtgctc tcacatggta 900 

gtgtggtgac agtccccgag ggctgacgtc cttacggtgg cgtgaccaga tccacaggag 960 

agagactgag aggaagaagg cagtgctgga ggtgcaggtg gcatgtagag gggccaggcc 1020 

gagcatzccca ggcaagcaic cttctgcccg ggtattaata ggaagcccca -gccgggcgg 1080 
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ctcagccgat 

cccicccgtc 

cccttgtcat 

gaaagggtag 

gcctgacagt 

ctgccccaaa 

ttacccattt 

agactgqgtg 

ggtctccttc 

acatctggct 

ctctgaggtt 

tgggaaaaga 

aaagaagaag 

tcacaggtag 

tagtgt.tgat 

ggcgcctaga 

aatyaaccaa 

cccatggaag 

rcggagaacc 

aatgcagttg 

gactgccagc 

aatgttcacc 

tcatttgttc 

ccctggaatc 

tttttgatag 

ccatgtttgt 

gaacgctgat 

ccattgtgtg 

aattcccgga 

ctgcaacaat 

tgtgcaaaat 

aaaaaaaaag 



gaagcagcag 
agccttcccc 
gcctctgtcc 
cacgtgcagc 
gatctgacat 
ctgagacatt 
tttcggtgtg 
tgtgtcttcc 
cctcaggcag 
ggga&gtcac 
gtgncgggtc 
caggagaagt 
tggccggaaa 
tctcctgagc 
gtgtgaacgc 
ctactagacg 



tcagagcctc 
tggatacgga 
tcc^ggggaa 
caagcacaga 
gtggtacctc 
gtttacaacc 
tgcattttta 
•gggtgcagct 
caaattatgt 
gtgagacaga 
cccgcacatg 
gacggugggt 
gcgtccgtgg 
cggctcgttt 
aaaaataaac 



ccgactgagc 
r.tccagaagc 
ctgttcacat 
tcrcaccgca 
ccactaagca 
gcattttgcg 
tttatggaag 
ctggacatca 
ctccagtggt 
atggactcct 
taagcgggtg 
actgactcaa 
tgcacacccc 
agttgacggc 
tgacctgLvc 
t gctgtatc a 
ttgagaaatt 
gtgatctggt 
tcttgtggga 
tgccgccacc 
ccatgctgca 
aagacaactg 
atgtctttat 
gaataggcac 
Laagagacag 
gtttgttttc 
gaagtcccrc 
tigtgcccact 
ttcagagtaa 
ctcttttttg 
ttgggcaaaa 



tgagcccagc 

tgttggagag 

cctaaagata 

gatggggcct 

aatttattta 

agctcctggt 

cgcatgtaga 

ctgcctctcc 

gggtcccgaa 

ccagggagag 

tgtgctgggc 

ctgcactgac 

tggataggaa 

tagcggggog 

tgtgtgccaa 

cggggaatga 

gttactcatc 

gtccatgctt 

gacacttggg 

agzgtctctg 

ggcctccatc 

cgtgggtcca 

tttttgtaat 

ccaaaagtcc 

tgatggctag 

ccttgaactt 

tticggtgaca 

tcctggagtg 

actcgaagca 

ttctcttttg 

aaaaaaaaaa 



aggtcatctg 

acactcagga 

gacttctcct 

agaancaggc 

aattcatggg 

ctgatttgga 

gcgtcctgcc 

agggcattct 

gggtgccttc 

agaccagctg 

tccaaggagg 

catgctgtca 

tcacagctca 

ctagttccgc 

gagccatgca 

_ggtgggggtg 

gaactggagc 

ttcactctga 

aacaaaacag 

accaccccgg 

taaatgagac 

aacactcctc 

gaaaaagcac 

gtgactaaat 

ggcccaacaa 

ggttagaatt 

tttcctggcc 

agacagctcc 

gatctgtgca 

acaggatcct 

aaaaaaaaaa 



ctccagcctg 
gagagcaagc 
gcaccgccag 
Ctgcttggag 
aaatcacctc 
gaaaggactg 
ctttgaaatc 
caggcccggg 
aaaacggggc 
aggcgtctct 
aggagctcgc 
taattagaat 
ccccaggatc 
cgcacagtca 
gcccagctga 
cttat" ttt-t 
atcaagacat 
ggacatttaa 
acaccccggg 
tgtgactgct 
aacaaagcac 
ttcctccagg 
actaagctgc 
ttcgtttgtc 
ttttgtattc 
gtgctactgt 
atncttgttt 
tggtgtgtag 
tgcttttcct 
gcttcctatg 
aaaaaaaaaa 



1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
I860 
1920 
1980 
2 04 0 
2100 
2160 
■2220 
■2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
2950 



<210> 93 
<211> 1722 
<212> DNA 

<213> Homo sapiens 
<400> 93 

ggcacgagcc agagcaggct gctaggcctg gggccaccac tgcccctggg tgctacaccc 60 

agtgtgctgg gtcactggga acttcctgaa gtgctgtcac ctgaactggg ccczcaagga 120 

tggggtgcgg gcagcaccgn aggaagagga gcagcccctg tgaagatcga gagctgccag 180 

aggctccgtg attggctgcg gcacgatgac ccgcgcacgg attggctgct Lcgggccggg 240 

gggccgggcc cgggggacag aatccgcccc cgaaccttca aagagggcac cccccggcag 300 

gagctggcag accyaggagg tgcgacagac ccgcggggca aacggactgg ggccaagagc 360 

cgggagcgcg ggcgcaaagg caccagggcc cgcccagggc gccgcgcagc acggccctgg 420 

gggttcegcg ggccttcggg tgcgcgtctc gcctctagcc atggggtccg cagcgttgga 480 

gatcctgggc ctggtgccgt gcctggtggg ctgggggggt ctgatcctgg cgcgcgggcc 540 

gcccatgtgg caggcgaccg ccttcctgga ccacaacatc gtgacggcgc agaccacctg 600 

gaaggggctg tggatgtcgt gcgtggtgca gagcacsggg cacatgcagt gcaaagtgta 660 

cgactcggtg ctggctctga gcaccgaggf. gcaggcggcg cgggcgctca ccgtgagcgc 720 

cgtgctgctg gcgttcgttg cgctcttcgt gaccctggcg ggcgcgcagt gcaccacctg 780 

cgtggccccg ggcccggcca argcgcgtgt ggccctcacg ggaggcg-gc tccacctgtt 840 

ttgcgggc-g ctggcgctcg cgccactctg ctggttcgcc aacattgtcg tccgcgagtt 900 

ttacgacccg -ctgtgcccg tgtcgcagaa gtacqagctg ggcgcagcgc tgtacatcgg 960 

ctgggcggcc accgcgctgc tcatggtagg cggctgcctc ttgcgctgcg gcgcctgggt 1020 

ctgcaccggc cgtcccgacc tcagcttccc cgcgaag-ac tcagcgccgc ggcggcccac 1080 

ggccaccggc gactacgaco agaagaacta cguc.gaggg cgctgggcac ggccgggccc 1140 
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ctcctgccag ccacgcctgc gaggcgttgg ataagcctgg ggagccccejc atggaccgcg 1200 

gcctccgccg ggtagcgcgg cgcgcaggct ccccggaacg rccggctccg cgccccgaeg 1260 

cggctcctgg acccgctccc gcctgcgccc gcagccgacc ttctcctgcc actagcccgg 1320 

ccccgccefcr. aacagacgga a-gaagtttc cctLtctgLg cgcggcgctc tttccatagg 1380 

cagagcgggt gtcagactga ggatttcgct tcccctccaa gacgctgggg gtc-tggctg 1440 

ctgcctzacc tcccagaggc tcctgctgac ttcgqaggqq cggatgcaga qcccagggcc 1500 

cccaccggaa gatgtgtaca gctggtcctt actccatcgg cagggzccga gcccagggac 1560 

cagrgacttg gcctggacct cccggtctco ctccagcotc tccccaggco aggcttgtgg 1620 

gcaccggagc ttgagagagg gcgggagtgg gaaggctaag aatccgctta gtaaatggct 1680 

cgaactctca aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aa 1722 



<210> 94 

<211> 635 

<212> DKA 

<213> Homo sapiens 



<4O0> 94 

gcctaaagag agctccccca yyaccagccc cggccaaggg atzgctgcag ccctcatcca 60 

ccticcaagc accggaaaca aacattggag accaagtgag gcgtcactca acacccgtag 12C 

taatcaggga aatgacaagt tacatactga tatccttcgt tttgctgatt ggagtcgggt 180 

gcattgaaaa agat.cagt.cg tgcccagtgt ttgggggaag gaagcgtctc cacccgttgt 240 

ttgtgggagg acagttgagg caggtgagga tgctgagagg tgagctcagc tgtgcctgtt 300 

accgtccaca tgtgcaagcc cttcagctcg gcggrtgtac ttgtttccga gatgcagcct 360 

cactcttgtc acccaggctg gagtgcatgg catgazcttg gctcgctgca acatccgcct 420 

cccgggtcca agcgattctc ctgtctctac raaaaataca aaaattagct gggtgtggtg 480 

gtgcgr.gcct ttaatcccag rtactcagaa ggctgaggtg caagaattgc ctgaacctgg 540 

gaggtggagg ttgccgtggg ccgacatcac gccaccgcac tccagcctag gcaacagagc 600 

tagactgtct caaaaaaaaa aaaatgaccc tcgag 635 



<210> 95 

<211> 3798 

<212> DMA 

<213> Hoir.o sapiens 



<400> 95 

ccacgcgtcc ggggcttcac acaggaaatc cattgctgtg tcaagttcca gagaaaagcr. 60 

tctgttcgtc caagttacLa accaggccaa accacataga cgtgaaggaa qgggctagaa 120 

ggaagggagc gccccactgt tgatggggta agaggatcct gtactgagaa gttgaccaga 180 

gagggtctca ccatgcgcac agttcctcct gtaccagtgt ggaggaaaag cactgagrga 240 

agggcagaaa aagagaaaac agaaatgctc tgccct^gga gaactgctaa cctagggcta 300 

ctgttgattt tgactatctt cttagtggcc goagcggagg gtgccgcxca accaaacaac 360 

tcattaacgc tgcaaactag caaggagaat catgccttag cttcaagcag ttratgtatg 420 

gatgaaaaac agattacaca gaactactcg aaagtactcg cagaagttaa cacttcatgg 480 

cctgtaaaga tggctacaaa tgctgtgctt ^gttgccctc ctatcgcact aagaaantr.g 540 

accacaazaa catgggaaac aatcctgaga ggccagcctt cctgcacaaa agcctacaag 600 

aaagaaacaa atgagaccaa ggaoaccaac tgtactgatg agayaataai; etgygLclcc 660 

agacctgacc agaattcgga cctccagac^ cgtaccgtgg ccatcactca tgacgggtat 720 

tacagatgca caaiggtaac acctgacggg aatctccatc gtggatatca cctccaagtg 780 

ttagttacac ctgaagtgac cctgt-tcaa aacaggaata gaactgcagt atgcaaggca 840 

gctgcaggga agccagcLgc gcatatctcc tgga.cccag agggcgattg tgccactaag S00 

caagaatact ggagcaazgg cacegtgact gtcaagagta cacgccactg ggaggtccac 960 

aatgtgtcca ccgtgaaccg ccacgtctcc catttgactg gcaacaagag cctgtacata 1020 

gagctacttc c-gttccagg cgccaaaaaa tcagcaaaat tatata^tcc ataratcatc 1OB0 

cttactatca tcatLCtgac nntcgtggga ttcatttggt rgtrgaaaqc caatggctgc 114C 

agaaaatata aattgaataa aacagaatct actccagti.g -tgaggagga cgaaacgcag 1200 

ccctatgcca gctacacaga gaagaacaat cctct-ta-g atactacaaa caagccgaag 1260 

gcatctgayg cattacaaag tgaagttgac acagacctcc atactttata agttcttcga 1320 
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ctctagtacc aagaaacaac aacaaacgac atacattata attactgtct gatcctctta 1380 

cagttccaga atgaagactt atattgaaat taggttttcc aaggttctta gaagacatct 1440 

caatggatrc tcattcacac ccttgtataa ttggaatttt tgattcttag ctgccaccag 1500 

ctagttctct gaagaactga tgttattaca aagaaaatac atgcccatga ccaaatatcc 1560 

aaattgtgca ggacagtaaa taatgaaaac caaatttcct caagaaataa ctgaagaagg 1620 

agcaagtgtg aacagtttct tgtgtatcct ttcagaatat tttaatgtac atacgacatg 1G80 

cgtatatgcc tatggtatat gtgtcaantt atgtgtcccc ttacatatac atgcacatat 1740 

ctttgtcaag gcaccagtgg gaacaataca ctgcattact gttctataca tatgaaaacc 1800 

taataatata agtcttagag atcattttat. atcatgacaa gtagagctac ctca-tcttt 1860 

ttaatggtta tataaaattc cattgcacag ccacaccatt atttaottaa aaacaaccct 1920 

aaugatggat atttagattc ttttaagttt tgtttattcc ttttaagttt tgtttgtggt 1980 

ataaacaata ccacatagaa tgtttcttgt gcatatatct ctttgttttt gagtatatct 2040 

gtaggataac tttcttgagt ggaattgtca ggtcaaaggg tttgtgcatt ttactattga 2100 

tatatatgtt aaattgtgtc aaaLatatat gtcaaattcc ctccaacatt gtttaaatgt 2160 

gcctttccct aaacttctat tttaataac- gtactattcc tgcttctaca gttgccactt 2220 

ccccttctta atcaaccaga tcaaatatga tgtgagatta taataagaat tatactattt 2 280 

aataaaaatg gatctatatt tttggtcatg tttgtaagag agtgaatgca cgtgtgagaa 2340 

caLtagcttc ttctgaactc attatatctc cacagaggtg ttgaf.acttg atgcctaaca 2400 

g-tttgcaga tgtgctacat tggaattgtg tatttttatg gtgtacattc tattgtgata 2460 

tatttattga ataattaatg tctattgacc atataagtgg cgaaaaatyc accatagagg 2 520 

acatggggta tttacttaca aactatgagc tacataataa gcaagtggcc atgggatggc 2 580 

azgaccctcc cctccatatt tttgtggagc aaaatattgg caatgtttat gtaaatcatt 2640 

gntaatatca tgaaattott tttaatcaaa aacataagtc tatttgctcc* acagcagaaa 2700 

aaacatgaga ag"tttttca tcatgataga aattgaaaca aaatatattc attcttcaat 2760 

cataccatct gagatzttta agacagctat tttgtcttat aagtatattt ttctccctct 2820 

agacatttca gttactatgg attttgtcct caaagggacc tttagtctat tttggatgta 2880 

aagctaatct aatgacactt ggcacatgat attttgatca agccattttg acttgaccaa 2940 

aaagcagtgu ccautaggtt tctgcatata aatattacca agcaatgttc acaatagaca 3000 

tcattacact gcccttgaaa tttattaatt cttcatccaa ccctggttga gctgaggctc 3060 

atagttaggt tcaagactat ctgtttaaat actactgaaa aacaaagtaa gacagtacta 3120 

tgcttacctc ttaacttgat aatgtcaaaa caggcatgtt aaatgacatc atagaaaaga 3180 

cttcaagata atttatagaa gtcaaattat attgtacaga aaataattgt atgaaaatct 3240 

ctactatggg gccggaacat ggttgaacat tagaatgata taaaaaatta tatatattct 3300 

ccaaatccac gctagacctg ccaaactaga gaatctagag actagacctg gcgtgzcagc 33 60 

aaggtcatcc aggaagcaga qgccgagacg gagttaggtg tyattactta catagtcgat 3420 

tacattttac aaataacatt ctatatgtct catttactgt gccttctccc catcccattt 3480 

tgtatctttt cccttgcttt gctagatttg tcaattttct ctctctttct gtctctctct 3540 

ctttcaatat ctctaataat ttgaaagtaa ttcatcataa ccaaata'ct attggggtta 3 600 

tgcttcactt acaaacttct gaaaacggct ttactgagat ataattgata tatttaagtg 3 660 

tacagtttgt taaatt:ttgc acatatttaa aatgtggact ttggcaaatg ttgacatagt 3720 

tttacatctg tgaaaccacc agcataatca agataataaa cttgtccatc accccccaaa 3780 

aaaaaaaaaa aaaaaaaa 3798 



<2X0> 96 
<211> 2683 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (2640) 

<223> n equals a.z,y, or c 
<220> 

<22]> SITK 
<222> (2676)- 

<223> n equals a.t.g. oi c 
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<400> 96 

acaasgtmao gcctgacagg crr.ticcgg<jcc egggaattcc cgggtcgacc cacggcgtcc 60 

gcatttgcaa taacagaaaa ggaactgcat gtatgaagtt ttcaatcgtg ggcctttctc 120 

tgttgtgggg agggggtcgg gggatagtxt gatttccatt ttctgaaaac gacagacttg 1B0 

gaccccgtct gtgtgtgcat attttatcca gcctcaagtt ataaagctca tctgtcccgc 240 

cgcattccct gtgtattttc aggacatggc tcgtgggtgz gtgtgtccat tgtgtgcqtc 300 

cgtacgcatt tttctgtcat cactyttccc tctcctcccg agtgtgcatt cagttaatat 3 60 

aatcagttgc ttgcttcttt caaagtgctt -gaaggtctt gaactcatgt gcgagcaect 420 

ttatcaacta tcccaattgc atgttctcca tcacatactc tcttatttgc tctgtacccc 480 

ctgagaatac gttttagaga tattggaaca aagctgtctg ggLaaggagc aggcttagcc -540 

gacctatgaa taatacacct tagtctagtt ctctattcta aacctggatt gccagtattg 600 

tgtatttaaa ccaagrctgn gaatacctgc tttttttggc cacagagtaa caagttttca 660 

tgtaagatct tcataccaaa gtaggaagta aaaatagctt agaaagctct gtcaggtgtt 720 

ttgtgcagct: gacagargta atqttacatc acctaaaaaa gaaagataca cggtcagtta 780 

tcctaaaaac aaattgettg gaaagtacaa tgcaccacat Ltttgtagaa gtcractatt 840 

tgataaacag ttgaaattea agatgtgttt gacccttagt catttttact ccttgg.c.tc.t 9Q0 

gagtatacct attttcttari. cgtatccgcc ctgfcttatct ttttcttcac ccttcaacaa 960 

g~tatgacata ggaaagccat ttttittcag aattcatgga tcagtctgat ctactcttat 1020 

tcataatgga acatgtaaat atactgaaaa ctgtttttca ggagagaaac atgagttgga 1080 

gggaaggaaa agtggt-cta ctaatgttcc aaaatcctca tcagagaagg tatgatgttc 1140 

tcaggtgr.gg aaaatatttt ttogLtgatc gagaatgcag gtttaacaga agagataagg 1200 

ggcataatga ctgctggttt tccagactgg attttcc.ac cgcaactatt aatgttctca 1260 

gagttgatga ggaccacctC tgtgtataca ct-gtagttt taaaccttgc attggtaaca 1320 

aaacgatcaa ctttaatcca ggtagaattc aagatggctg tactccagtt gtatgaCaaa 13S0 

attaatggtt ctcatgactt gtgcggcatc taaaaataat gcttttatag catctctctg 1440 

ccactaaatc gttgacttga attztgggaa aaaaaaaagt tggtgttgat atgtatatgt 1500 

gtgtgtgtat atatgtattt ataaacaagt gtgtttgagt aacaagtgag tttcatagtc 1560 

ttcccctacg catgtgtatt ccacacacaa atggcegagt tatagtcata aaacaatttg 1620 

caataaaaaa aaaaccaaaa cagattgtca gttaaccagg a&acagtxaa tgttttttaa 1680 

tgaatctggc attatagtga gcaaatgtcg tactaatcta ggccaatttc taatactacc 17d0 

ataatttgtg tctaaatttc tgtLggggta gaaatcacta aaattgtggg gagtctctcc 1800 

tgatttttac attgctttag gaaacatttt tactaattca gctgtcttag gtaaaatgaa I860 

tagttttctt cctgtttttt tatgtgtcat tgr.tagtggt ctcagaattc tgatcagtaa 1920 

ctttgtgtat gatgctgaac tacaaaccgt ttgaatgatc cagttigaaaa cgtatccctc 1980 

tactttcttc agttgtagaa aaggfccaatt tccetcagtg tcccacatta taccaaccta 2040 

agagaagaac aggtaatagg gayaaataaa catacggtgg tttcagtggt r.ttggtcatg 2100 

tgtccacagg ag&aactaac cattcagttg tcttaatttt agttcgttct accctgtgag 2160 

gagtttgttt ccatcagttg ttgactttcc aaaatgttgc attaagtaaf. agutgtcact 2220 

ctgttggtct cacggtcaat atcaatcaga ctttcatgat utctactaac cattsgtaga 2280 

gtcctgtact atgtctgtaa ctactaagct caaagaaaag cacatagtca cttcatctct 2340 

ttttttccta gcccacgctc actccccaac ccatcccaac attgacatgc tatctgtgga 2400 

caaatagcag ttctcagaat ctagtcaagt tgccatcatc cccetcgcct -ggccgttca 2460 

tagtaggtac gcatatgttt gtttctgtac agtactgcgt gtgtgtgtgt atatacatat 2520 

acatctgtat qcacacatct ttgataaaat agctatttya ctagcagggt taaagtggct 2580 

tttaattact tcgtgagtg- tattggatac atcttaaaaa aaaaaaatct ggacccagan 2640 

ccatgccata cttggttgga ctattttggg gcattnaaaa teg 2683 



<210> 97 

<211> 2181 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> £5) 

<223> n equals a,t,g. or c 



<40O> 97 
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gtacnggatt cccgggtcga cccacgcrtc cggcacgcag aggggcagtg ggcgcgggga 60 

agatgattct gggcctcccc catctactgt cattaaccaa aacgaaacat ttgccaacat 120 

aatttttaaa cctactgtag tacaacaagc caggatcgcc cagaatggaa ttttgggaga 180 

ctttatcatc agatatgacg tcaatagaga acagagcatt. ggggacatcc aggttccaaa 240 

tggctatctt gtgcactact ttgctcctaa agaccttcct cctttaccca agaatgtggt 300 

attcgtgctt gacagcag-g cctctatggc gggaaccaaa ccccggcaga ccaaggatgc 360 

ccncttcaca atnctccatg acctccgacc ccaggaccgt ttcagtatca ctggattctc 420 

caaccggatc aaagcatgga aggaccactc gatatcagtc actccagaca gcatcaggga 480 

tgggaaagtg tacattcacc atatgtcace eactggaggc acagacatca acggggtcct 540 

gcagagggcc accaggctcc tcaacaagta cgcggcccac agtggcattg gacaccggag 600 

cgtgtccctc atcgtcttcc tgacggacgg gaagcccacg gtcggggaga cgcacaccct 660 

caagatcctc aacaacaccc gagaggccgc ccgaggccaa gt-.ctgcatct tcaccattyg 720 

catcggcaac gacgcggact tcaggctgct ggagaaactg tcgctggaga accgcggcct 780 

cacacggcgc gtgcacgagg aggaggacgc aggctcgcsc ctcatcgggt tccacgatqa 840 

aatcaggacc ccgctcctct ctgacatccg catcgattat ccccccagct cagcggtgca 900 

ggccaccaag accctgttcc ccaactactt caacggctcg gagat.catca ttgeggggea SCO 

gctggtggac aggaauccgg atcacctgea cgcggaggtc accgccagca acagtaagaa 1020 

attcatcatc ctgaagacog acgtgcecgt gcggcctcag aaggcaggga aagatgtcac 1080 

aggaagcccc aggcctggag gngatggaga gggggacmce aaccacatcg agcgtctetg lltfo 

gagctaccrc accacaaagg agctgctgag cccctggctg caaagtqacg atgaaccgga 1200 

gaaggagcgg ctgcggcogc gggcccaggc cctggctgtg agctaccgct tcctcactcc 1260 

cttcacctcc atgaagctga gggggccggt cccacgcatg gacggcctgg aggaggccca 1320 

cggcatgccg gctgccatgg gacccgaacc ggtgycgcag agcgtgcgag gagctggcac 1380 

gcagccagga cctttgctca agaagccata ccagccaaga attaaaatcc ctaaaacacc 1440 

agtggatggt gar.ccccact ttgttgtgga trtccccctg agcagactca ccgtgtgctt 1500 

caacaccgat gggcagcccg gggacatcct caggctggtc tctgatcaca gggactctgg 1560 

tgtcacagtg aacggagagt taactggggc acccgcrcct ccaaacggcc acaagaaaca 1620 

gcgcacttac ttgcgcacta tcaccatcct catcaacaag ccagagagat cttatctcga 1680 

gatcacaccg agcagagtca tctcggatgg tggggacaga ctggtgctcc cctgcaacca 1740 

gagtgtggtg gf.ggggagct ggggkctgga ggcgtccgtg cccgccaacg ccaatgtcae 1800 

cgtcaccatc cagggctcca tagcctttgt catcctcatc caoctctaca aaaagccggc 1860 

gcccttccag cgacaccacc tgggtttcta cattgccaac agcgagggcc cttccagcaa 1920 

ctgccacgga ctgctggglc agttcctgaa rcaggatgcc ogacccacag aagaccctgc 1980 

agggcccagc cagaacctca ctcaccctcc gctccttcag gtgggagagg ggcccgaggc 2040 

cgtcctaaca gcgaaaggcc occaagtccc agtggtctgg aagcaaagga agatttacaa 2100 

cggggaagag cagwtagayc gytggtttgc caggaacatg ccgccaaact gattgacggg 2160 

gagtacagga tcacctggca t 2181 



<210> 98 

<211> 1957 

<212> DNA 

<213? Homo sapiens 



<400> 98 

acgcgtccgg aggcggcagg ctcatggcgc cggcgtcgcg gtcgctcgcg ctccgggcgc 60 

tggcggcLgt ggctctaccc ggctccgggg cggagggcga cggcgggcgg cgcccgggcg 12 0 

ggccgggggc cgtgacggag gaggagcgct gcacggtgga gcgtcgggcc gaccccacct 180 

acgcggagtt cgtgcagcag tacgcctLcg tcaggcccgt catcctgcag ggactcacgg 240 

acaactcgag gttccgggcc ctgtgctccc gcgacaggtt gctggcttcg ctcggggaca 3C0 

gagtggtccg gccgagcacc gccaacacct actcctacca caaagtggac ttgcccttcc 360 

aggagtatgt ggagcagctg ctgcacccec aggaccccac ctccctgggc aatgacaccc 420 

tgtacttctt cggggacaac aacttcaccg actgggcctc tctctttcgg cactactccc 480 

cacccccatt tggcctgctg ggaaccgctc cagcttacag ctttggastc gcaggagctg 540 

gctegggggt. gcccttccac tggcat.ggac ccgggtactc agaagtgatc tacggtcgta 600 

agcgctggtt cctttaccca cctqagaaga cgccagagtt ccaccccaac aagaccacgc 660 

tggcctggct ccgggacaca tacccagcct gcaccgtctg cacggccctg gagtgtacca 720 

tccgggctgg tgaggtgctg acttcccgac cgctggtggc atgctacgct caaccr.tgac 700 

accagcgr.ct tcatctcacc ttijctcggct agccaaaaca gctggcngga ctgccggtca 840 
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cacaccagca cgtcccaccc cgtcctcacg gattttarta cacagacagt ggcggcaatg 900 

gcctcagccc agcccaccct cacccgcttt tccagcccac aaagggggac gatcacggcc 960 

cagcaaaagc gacgctgaga ggggaaacag tccagacccc aacagcagaa ctr.gggggaa 1020 

gcggtcgggg tggccaggaa cataoactat gtatagcggc cgggggcttc tgcccagggc 1080 

tcccctggac caggacgcca ggtagggcag ggaacctcag cagtccucca cccagccact 1140 

ctcagagatg aatgcctcaa taacctcctt catagccaag ctggggatga gctgttcetg 1200 

ggtcaggggg ctccgggtca cggggtcaaa ar.gacccaca cgccgcagtg acaagaaggg 1260 

cagagggcag ccatggggcc caggaccatg ccactggccc tgccccccca gccgcaggcc 1320 

tcacctgcag gcgctccLcg atgLccttgc ggtcgcaggt gatgccactg ggcgtgatgc 1380 

acggctcccg catcagctca aagctgacct tgccacacag gtagtcgggg atgtcucgct 1440 

tctgtggcac aggggcacac ggtcagaggc tgaaaagggg cactgcacga gcacctgcca 1500 

gccatcggca gcaagcgaca cacacccacc ttcctcttct catccacctg agaaaaaagc 1560 

ccgtccatgt ccgccatgta cttgtcctgt gaagagttga gtgctgtgct tgggggagac 1620 

dccccacttc cctcccccaL ygggcacaga cccaacacaa ggcggggatg ctcccacgcc 1680 

acgtgcacac acacagaccc acatgtgggt ggggggcacc cccacgtJJcc tggcctcaat 174 0 

gcaggcctgc cgggcccgga cgtggctgtc gtccccatca ccctcgtggt ttcgctggca 1800 

ctcttccagc tccctggggg ttgaccagga gcccgtcaga gatggacctg gccagatgtc 

tgaccacacc ccaatctcag agctaacatc cacacttccc cacatttcct gcctgccagc 
aaagcci.tcg anaaacaaaa aaaaaaaaaa aaaaaaa 



1860 
1920 
1957 



<210> 99 

<211> 1112 

<212> DNA 

<213> Homo sapiens 



<400> 99 

ccacgcgtcc 

ccattgaagc 

ccagcgctgc 

tatggtgctg 

ccccaggcac 

ggtggagcag 

ccttatgcca 

agatttcaga 

gaggcacgag 

cccaaggaga 

agccag^cgg 

gcagcggaaa 

tacagccccg 

ggctagagga 

tctcacaagc 

aggacccctc 

tgaaggttaa 

tcctcc^ttc 

ataaatccat 



gcccaccaac 
azattggaaa 
ttcatcttcc 
gaaaatcagt 
t -cggccacg 
g -gatgccga 
aaacgtatga 
ctggcaacaa 
agcatcccac 
caggtggaac 
ccaagcctgt 
aggcccagcc 
caagaggtgt 
acaccagcac 
tgccaaagaa 
caccctcaaa 
ctatttacat 
aaggaaaaaa 
agtaactaaa 



aaoggcoctt 
aggaactggg 
agtgctgata 
tcatgtgctg 
ggatagaaga 
tttccattat 
gggtagaaga 
gagccctgaa 
ggtggtaccc 
cctgggggaa 
ctctggccaa 
caagcctgaa 
ggctggacca 
aaacgacagc 
cacatcccaa 
cgcgcatgtc 
cacLccaaaa 
gtaatagatt 
aaaaaaaaaa 



gcagttacat 
gaat t tat ca 
attatggcat 
agacatatag 
cggcaggagg 
aggggccaaa 
gagattttga 
gtgctccggg 
agccataaat 
ggcacaccga 
gacacatcag 
gccgcaggca 
cgtggacagg 
ctcaagcctc 
gcagtaatca 
cagagaagta 
acattttaag 
gtttccttac 



tcaccacatt 
aagcactcac 
tagccatcct 
gcggtcctga 
aaattgatta 
tgggccccac 
gagagagage 
catttgatgt 
cacctgtttt 
aagaaagcag 
ggaatacaga 
gcccagacca 
atccggtcay 
cttcgagctt 
cagatgatga 
ttaatgcctt 
ctgtattaca 
cgtgtttgaa 



cgtaacggag 
gaaggaaatc 
gagttcccgc 
gagagaacct 
tagacczgat 
-gagcaaggc 
tgtcgacttg 
accagacgca 
ggazacaaag 
tac^gaaagc 
agg- tcaccc 
aggcagcaca 
cagcccctgt 
tgtaaagtaa 
agcaccctac 
aatagactac 
gtgctataaa 
aggaaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
54 0 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1112 



<210> 100 
<211> 887 
<212> DNA 

<213> Hono sapiens 
<220> 

<221> SITE 
<222> (303) 

<22 3> n equals a,t,g, or c 
<400> 100 
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60 
120 



ggcargagag aartataggt gcatgatggy gcttctggag accggcaatg ccctatttta 
ggtctgggt. gtggctactr gtgtgtattc actttatgct aactcattga actatacaaa 

i = ~ — = = is 

ESSE " SEEE SEES SEES 300 

SEES ESSE SEES SEES SEES EESS 

tatcctttgt aatgactcca taaattatcc tactgtgaaa acacaccatg tttaaccaat 

cllttltllt T c lTt tta ^ tttttCC tatccgtS ac.£™£ 

caccctttaa ftCtttflCcct C ^cacacatgt ataggtacga tggactttaa 660 

? ctaga-tCLt tagcacataa cgtaaatatc ccacagagtc aaaaccaccc 720 

ttaaaacttc ctcaggaggc tgggtgtggt ggctcacgcc cgtaatccca gcactttaaa III 

fl " C " atca ««*«gg agatcgagac clccctggcc aacacggtga 840 

aaccctgtct ctactaaaaa tacaaaaaau aaaaaaaaaa actcgta 887 



<210> 101 
<211> 1248 
<212> DNA 

<213> (Iomo sayiens 
<400> 101 



<210> 102 
<211> 1841 
<212> DNA 

<213> Homo sapiens 



<400> 102 

111111**°* 9gtgca ^ a * ctggagcagc accagttgtt gccgaagaga ttqgactggg 
ctoltf-!!^ ^""gg agccacgagg agttggtctt gtccaataag catgr.ggctc 

tCtgcaaatC tgccagcgca tcggtcctat gttggataaa gaaat ccac 
caa™« aa ? agtcact t«tr.»cttg gtgcaggaag gcagtctttg ctacgtacag 
taattS ao aag tgttc tgctttgtat taatagccta ataattatta 

gtaatgtaag catgtggaag aaaggtcara atgtaactat aaatcatgct 
gtggactata ^aatLctcng catr.tagcat agaacattga attttattac ataagtgttt 



160 
420 
480 
540 
600 
660 



ccacgcgtcc ggtctattaa ggtgacagaa ctgaagggcc cggccaacca cgtggttgto 60 
ggcagtgtct cctgtgagac caagg«cctg tttgccgccc tgccccaggt tgtggctgtg 120 
gatatcaatg accttggtac catcaagctc agcctggaag tcacatggag ccc^tcgac 
^^ccctcagc tgcttcttct gtcaacaagg cctccacag? cac ^ 
ttctccacct ataaccagag ccnaccggac acaccctcac ttcgggaaca ggc-ttctat 
tc"ca«ca ^:"r 9ga «™«™-» aatgggacag catggtccct gtcatc'gaa 
" "^f actcacccag cccacagccc ccaggcactg cccgccactc accagcccct 
c g tgcagcagcc cgagcccctt cccatccaag ttgccttccg caggcctgag 

catacacf^ Ctgg ? CCCCt ggatga ^ ggggccgtgg ccccagtcct ggcfaatggg 
acagtcggac .r.c C gagccac atcagtgagg ctagtgtaaa Ugctgcct^g 
gctgaggctt cagtggaggc cgtcggccea aaaagcctat cccggggacc tagcccacc" 
~ 9 cteccaccca tggaaagcac cccagtcctg tteSStgc cc^ggaccct 
cct^ccca? lllllT^ tdCCCtC5gt — aggct ccgtccccac atctacagac 
cctgccccat ctgcacacct agactcagtt cacaagtcca cagactctgg ccctt-aaaa 
aSccEE. CCaCt — — aggc tctacctata gtgccat Jc ««^cc" 
acccttacta ItT^ tC * Cactact "-wctcca cccacaagcc cataanccct 
cccacc^™ ^ aggccc "ccctcaac atcataggcc cagtccagac taccacaagc 
tgctct^ta t^a? CCaa9 CCCttCttcc cacagcaata gtccccaata cgtagatttt 
tStattcc? ^^ gtga " a "tttttgta cattatgtta ttggaatttt ctttcataca 
aaaaaaaala f ™*««« aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaa 



180 
240 
300 
360 
420 
480 
540 
600 
6S0 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1248 



60 
120 
180 
240 
300 
.160 
420 
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aatgggrcc- tctgcattaa aaaagttgat aaagatatag atgttaagct aaaaagcttg 480 

aatttattct gagatgttgt ttgaggtttt atcaatgtga gttcttaatt ttccattttg 540 

Lagctcactc ataacttcat tgaatgtaat tgtatgtgtc taataaactc rttaaatgct 600 

agoggtattt catttgatat ttagcttctg aaagcccttic gttacaaagg gaagtgactt 660 

rctaeatttg gtagcagctt gaaaacaagc accacaaatg taaaattgca iggttctrtc 720 

tttactaatt taatrttttt gccaagtcac gtgctagcaa aatgtttgaa attgctattc 780 

tttttctgtt agctcggtat atatgacrta gactaagtat atgtacgtga cataatatat 840 

gtgtacatgt ggctaaactg ctaatgggca aagattgttg gttcttctga tgctgagtat 900 

acatcaagtt caccccatga ttattttcta ctacgagcta tcgctgctgt gotgctoctc 960 

ttagccgcac caccagtata aacctcaact gagaaagaac acccctccct ctcagttccg 1020 

tgccagactg gtttgttagc tttagttgtt tcctagtgct ctagccatgt caccctgtgg 1080 

cactaatcag gacactgttt atattctccc tcttcngtgt ccctatccac ttigtaatta 1140 

ttctatttta gctggttata tggtagttaa ttggtagcct gtttcccctt gttttcttxa 1200 

cttgtgtcaa gctccaLguc g L Ly L LULy L yatgagcagt gatttagaac tggccagacc 1260 

tcagaagagt cctcagcaag ctgccctagg .gtaggggcat attctccgtt cgntctgtac 1320 

tggcacccca ggaggatgcc ttqtaactgc tctttggtca tgatagtggt aatgaatcca 1380 

ttcatgtaaa atgcaatatg tctgttagtt cggggcaccc gaggctcagt agaggtttag 1440 

tacgatgcct tccctttctt ctctgagcra tgaagaaact aattrctggc acagtgtgac 1500 

tgcttcaaac ctatgttctg ctgczatccc cLdtagagga cygcagactt ttttttctta 1550 

gtgcatctgc cggtaggtca aggagggatg gactttgaat tagtgttcag agtcacagat 1620 

cctacgtatg tgctcttcag taqaggattt tctgtgatcc tacaatgaag ggaaagctat 1680 

ataatttact ggtacttcct aaagatagag actaaagtca tggtagtatt ggccaaatta 1740 

attttaaaac tgaacaagtc atgaattttc atataaatca aagaactttt tccttataaa 1800 

agcttccatt t tcgaaaagt dgaaaaaaaa aaaaaaaaaa a 1841 



<21Q> 103 
<211> 685 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (67B) 

<223> n equals a,:,g, or c 
<220> 

<221?- SITE 
<222> (679) 

<223> n equals a,t,g, or c 
<400> 103 

actacggctg cgagaagacg 
tggtgttcgt cttctctctc 
taattacatt gtctgattta 
taaacaagtg ggcaattcca 
tgtrattgca ctggttcatc 
gatacattat gctgccgagt 
gagggcagct gaagtcacac 
gcctcttcat gcatcttnat 
gccgtggttg aagtcagcot. 
tcatccttag aaccgtgacc 
ttgctgtatt tccaccatat 
aaaaaaaaaa aaaaaaanna 



acagaagggg ggcggcgacg gaggaggagg a-ggaggcgg 60 

cccgactgtt gcgcgctcac cttcctcccg gcctacttca 120 

gaatgcgatt acattaacgc tagatcatgt tgctcaaaat 180 

gaattgatcg gccataccac tgtcactgta ttactgctca 240 

ttccttctca acttacctgt tgccactrgg aflf.ar.aratc 300 

ggtaacatgg gagtgttcga tccaacogoa atacacaatc 360 

atgaaagaag ccatgatcaa gcctggtctc cacttgctct 420 

agtatgatct tagctttgat aaatgaccga agctggagaa 480 

acnctacagt gcacagtiga ggagccagag acttcttaaa 540 

atagcagtat atactttcct cttggaacaa aaaactattt 600 

aaagtattta aaaaacacgo aaaaaaaaaa aaaaaaaaaa 660 

aaaaa 685 



<210> 104 
<211> 1168 
<212> DNA 
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<21S> Homo sapiens 



<400> 104 

ggcacgagcc cccgcrrccct ccclcccx.cc cczccc.r.tr.c ccggccccgg ccctggcccc 60 

ggcccattcg ctgttgggtc ttctgctagg gaggacgtcg ggztcgtcgc tgcccagcgc 120 

cctggecctc tcgctgttgc tggtctctgg ccccc^ctc ccagggccag gcgccgctca 180 

gaacgcgaga gtacaatctg gacaggatca gaagtagaga atgaagttgt aagagaaagg 240 

gaaagacaga agaaaqgctg cagtagtaca aggagaaaag caggargcaa gaangaggaa 3 00 

tgaatctr.r.g r.t-.tgnggagc atccggaaaa atataagctg tcagaaagag taaatagacc 360 

agggacctct aaagtaaatt cacacatcaa agttaaaata atgttggaga aLceLCCLCct 420 

gtgaaaaaLL yycLlagctt ccagtatgcc tctr.taaaca aaacactatc attttataca 4 80 

aa^ttttaaa atgttgttca caatatggag tttaatttta agcaccttag ataacgcatt 540 

tgctagcttg ttcctgaaat ttttatggat ttttttt ttc aaaattccca atttcagttg GOO 

gtaaggacta acrtcgggaa gacaggaaac ccctccagta aaacraattg gtcaLaaatg 660 

gttacatatc ctaggcttat atacaUdca aad'jLLctda ctgaatctaa aagtgacctc 720 

gtgtaaaaac attattctag cgatattgat gtctaaattt aaaagagtga atacacaagt 7.8 C 

aaaatatatc r.gcttzttaa ggatctattc agtttaggaa ggagagtcaa aatttgt-.att 340 

taatttcaat ttattatatt gcctgaaact gaaagtaggc ccaacttttg tttgcttttg 900 

tgtatetaca aaggcaaaca tttatcaatc nactct-atc aatttgagat. LattLLyacc .960 

tgacLccLca yaacttttgt ctatctgtat agaaatgggg tcttctaaat atttaaagaa 1020 

tttcctacgt atgtaaattt acttgcacac agtaagttag gggagacatt taatattcct 1080 

caqatacctg ccgttctctt gttgcgtttc t-gettttca aacaaataaa ctgagtgtta 1140 

tctgttcatt aaaatagaat gtagtcag 1168 



<210> 10b 
<211> 1175 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (2'1) 

<223> r. equals a,t,g, or c 



<400> 105 

gcatggaaat atatcctata catnaagtgc tgtcctgagc tgtacatwta gccatattta 60 

grattttatt argcaggatt caaggcctcc taaaantgga tattcagata. LLtaaaaaca 120 

cactactaag gaatgcaatg taaaatcaca ctaacatttg caLagcactt tatagtttac 180 

aaaatgccct cacatatacg agctcattta tttctccttc tcttctttct attcatctat 240 

caaggaatac cttctataag ccaggcatca ggcttgacac tgaagacaca aaatgaaaaa 300 

gatatacaag tctctattct taaagagttc gtagtctaat gaagtgaccc aaaaagtaaa 3 60 

cagttgcaat ataacatgca aaggagtglg atgaaataca cctagagtac catgaaaatg 420 

gcatagaggg accaagcctg taatgaagtc agagaaagta aaagaggtga agcckgagct 480 

aagttttaaa ggatgaacaa aaactgacca gacaaaggag tt-ggagaagt gggacggtac 540 

agga-aaaag rrtfircaat ttggggaagt gtgagtcgtc gatattagat gatactatta 600 

atagattgtg cacagagtgc acatggtaga gaggtgagag atgaggtagc actgttaggg 660 

cagaLaygty aattctcaca gtaaccctgc gwcgtacmtt atcatcctcc tctccattaz 720 

gtaggggaga acaccaaagc ccaaagagat taagtaactt tccagaattr tgatttcaaa 780 

tcctaagcgt ttggtagctg tgtctccctg catanagt.cr gcctcaaaag aaaatttaaa 840 

gttgtatttt gtattaaatt taaacaaata raggccgggt gcagtgyctc acgcctgtag 900 

tcccagcact ttggUayycc aayytgggcg gatcacccga ggtcaggact tcgagaccag 960 

cctggccaat atggtgaaac cccatctcta ctaacataca aaaattagcc gggcatggtc 1020 

gcacacgcct gtaatcctgg ctacttggga aqctgaggca ggagaatctc t-.t.goncccag 1080 

gaggcggagg ttgcactgag ccgagattgt gccactgcac cacaacctgg acaacagagc 1140 

aagattccgt rr.caacaaaa aaaaaaaaaa ctcga 117 5 



<210> 106 
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<211> 1021 
<212> DNA 

<213> Homo sapiens 



<400> 106 

ggcacgagaa taaaatagat ttagggtatt cgacacattt aatacataat gaatagrgaa 60 

Lttcttgaat aatataatgc ctaaatgtga ctgacatgca aaacatttaa acccctcaca 120 

ggatgtgcat ctaccaatca gaacacatgt tggctttact gcttgtatta gtttcctgta 180 

ttagtttgct tgtattagtt. tgetggggca gccataacaa agtaccacag aaatttatat 240 

tctcacaact ctgggggcta gaagactgag ataaagatgt ctgcagggtt ggtttcttct 300 

aaggactctc ctgctggctc gtagatggct gttgtctccc tgtgtctcca cctgcacttc 360 

cctctgtacc LgcccgLatc ttaaccccct cttataagga cagagccata tcggactagg 420 

gccccaccct aacgacctcc ttttaactta attacctctt tagagactct gtcttcaaat 480 

acaggcacat tctgagqtac tttaaggtta gaacttcaac atatgcattt ggaactgggg 540 

cataaccgag tccatgacac tattggagag ggttctggag ccacaacaga tggaatgaat 600 

gggcctcgtt .tggat.tict;fln__t.t.tfi.afttftfi£ ccaaccatag aaaaacatgt ~ ttt&yyCaaL 660 

cagatttttt gttatgggct aaatatttag aagacgtcaa gaaatgttta ttaatttcat 720 

taggcaaaat aatgttggtg tggxtatgta gagtatgact tacgtgcaca gaacagaatg 780 

ataaggtgtc caggatttgc tttaaaatat tctagatmt ttcaaaaggt gagaggaaat 840 

gacaeafcgta tatctaaatt ttgatggttg ttgaagctgg ctggtaggca cctagtattc D00 

cattat.actt tttcctttgt gtgtctggaa atttttataa taagcaggaa aaacaaaagt 960 

aagaacatdL g caeca taga taactcgaaa tatgtagaat catgaaaaaa aaaaaaaaaa 1020 

a 1021 



<210> 107 

<211> 830 

<212> DNA 

<213> Homo sapiens 



<400> 107 

ggcacgagta aggactgtgt tetttatgea tttcctgatc caggcatggc agctcctctt 60 

ttcctgcaca tactcacact cctgccactt craccctttc ncttatccct ctgettttea 120 

cctctgactg taaaaagaag tagcagttcc gaaagcaaga gttccctatg aacaeggaag 180 

aagacategg caacttttga gtacaacaac tatacttaac agagcaattc aagaacacca 240 

gccagtgaat tttatacaag acagtgaaag agaaaaggaa gattaattag gggtagtcta 300 

ggatgecatt aaacagecta gaatr.agggg agtagtcgtt gaacagaaag gaggecacaa 360 

acttgaggga tataagctaa gaattggtaa gecaagaaga aggaaaaggt tegggcagta 420 

aggataa-ga ggaacaaaat agagaactca gaagcaatat ctgactgtta teateggaag 480 

aatttttttg cctgctcgag gctggatar.t gaagtggacc aggatacttg agegactate 540 

tgatgggctc ttggaactag ctctcaagag gtgaaaatca gctttttttc cttc-tcutt 600 

cttttttttt -tttctgagg caaggcccca ctgetgttga ggctgaaccc cctgggctca 660 

agcagttgtc ccactgcagc ctccccagat actctgtaag ccaaggcagg gggaatattt 720 

tgtgcccagr. agtttgaggc tgtcgtgagc -aagatcaca ctgctgtgct cacctcagcc 7B0 

tgggcaacac agtgaaaccc cgtctccatc cgtctaaaaa aaaaaaaaaa 830 



<210> 108 
<211> 1301 
<212> DMA 

<213> Homo sapiens 



<4O0> 108 

aagagggtgg ccgccgagtt cttgtttgtc ctgtgctctg agagtggtga gttatggaga 60 

cccaggcccc agcccacccc acctcagcca ggcttgeaca ctgacczccg ccttgccccc 120 

cogcgccccg atLcatcaag tacacaggct aegggaaege cgccggcctt ccggctgcca 180 

ggggcctcac ggcaggaggc cggcccgagg gccagtacic agaggatgag gacacagaca 240 

cagacgagca caaggaagee aaagecagea taaaccctgt gaeegggagg gtggaggaga 300 

agccgcc~aa ccctatggag ggcacgacag aggagcagaa ggagcacgag gecatgaage 360 
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tggtgaccat gtttgacaag ctctccagga acagagtcat ccagccaatg gggatgagtc 420 

cccggggtca rcttacgtcc ctgcaggatg ccatgcgcga gaccatggag cagcagctct 480 

cctcggaccc tgactcggac cc-gactgag gatggcagct cttccgctcc cccaccagga 540 

ctggtgctgc tcccagagac ttccttgggg ttgcaacctg gggaagccac atcccactgg 600 

atccacaccc gcccccactt ctccatctta gaaaccccLt ccctcgactc ccgttctgtt 660 

catgatttgc ctctggtcca gtttctcatc cctggactgc aacggtcttc ttgtgctaga 720 

actcaggctc agcctcgaat tccacagacg aagtactttc ttttgtctgc gccaagagga 780 

atgcgc-cag aagctgctgc ctgagggcag ggcctacctg ggcacacaga agagcatatg 840 

ggagggcagg ggtttgggtg cgggtgcaca caaagcaagc accatctggg attggcacac 900 

tggcagagcc agtgngttgg ggt.atgtgct gcactcccca gggagaaaac ctgtcagaac 960 

tttccatacg agtacatcag aacacaccct tccaaggtat gtatgctctg ctgttcctgt 1020 

cctgtcttca ctgagcgcag ggctggaggc ctcttagaca ttctccttgg tcczcg-tca 1080 

gctgcccact gtagtatcca cagtgcccga gttctcgcLg gttttggcaa ttaaacctcc 1140 

ttcctactgg tttagactac acttacaaca aggaaaacgc ccc-cgtgtg accatagatt 1200 

gagatttata ccacatacca cacatagcca cagaaacatc atcttgaaat aaagaagagt 1260 

-.ttggacasa aaaaaaaaaa ascaaaaaaa aaaoaactey a 1301 

<210> 109 

<211> 1932 

<212> DNA 

<213 > Homo sapiens 

<400> 109 

aatttttttt tttfctttttt tttttttgaa aaaaaaaatg ggtagtgtat attctgcagg 60 

ttcaagacaa ctcaggacaa taaaaacaac ggactttoca tgcgcataca tatagctctc 120 

ttaggcacca taatcagtat gagccaacaa tatttaaact cgattcaggc cacattcaga 180 

catttgctct catatacaaa tatttaaatt aaatacaatc tgaaatgtgt tctgttacat 240 

acaaaaaagg aaaaactata caacgcagag cagtgtgtgt gttttaaata attacattta 300 

catgtaagct aaatggaacc agcaatggtg ctcaagtttt tatcatccct tccagaaaat 360 

ccctttctac catctcttct attttttgcc tggctttgct ggaacatggc ttgtggLLcL 420 

ccagtttcat gtccttatca gggaaggcat tcgagcagag gataggactc cctgagtgtc 480 

ciccacatcg gcttgtgact ttgctgttga agacttgact gagcacattg aagaacggca 540 

ggagctgctc catactgcgc acggtgcaga tggtgagcag caagtgccct ggctcccaac 600 

ccaatgttct cccegagetg tc-tcctctg gatti:ttctg cagaaaacaa aaagtgaact 660 

ggtattaata caacagacaa tgtggtatgt cagaaaaatt aaaaatatat aaaccttggc 720 

aattggtcaa gaaazgaaca caaatgacat caagtttcta actcctgacc tgatcaaaac 780 

ccttggtgcc cctgagacct ttractgcca tttattagtt ttacatggag cagtctaaca 840 

ctgtagtaat agttcccaac cagaatgcgc agataagcLt agttaacaga aatagctttg 900 

aacaggaata gagtcaaaca taaaagtttt argttgtgct ctgtatttac tcaaaaagct 960 

cccaggtttc tgaaccctca ctactgtaac caaggaccag gtcacaaaat tactacagaa 1020 

aaaaggaaca aagtgcttta tacatttcat aacatatccc cttttattat aattagttaa 1080 

ttcccttcta tctaaacggc ctaaatttgc catgatggta gcagtgtcca aagtgaataa 1140 

ttactgtcag tactgcatca cagagaaagg aagggatccc tcaggagaca ctgctg^ctc 1200 

cttctgggtt gtgctaaaca acatagggag gaaagctgga cctggagtca aaggaa-tga 1260 

gttagtgtgc tggctctgcc atacttacgg cacccttggg CetyyaLaLat: daayyLccct 1320 

cacttawaaa atgggacagt ctaaaactac cttttagtag agaagtcaaa tgagaaggta 1380 

tgtgaaaacc ctgtcaacta aatataaaga ctaataat-tt gggtattaag aggctagttt 1440 

gagaagccac ctgaattaca caaacacagc tacagacatc attctg-cta gagaaagata 1500 

agagagaaca ggttggttga acttgggcag aatcacagat acaottccac actaaagaat 1560 

gaaaataagc aatgaactag acagaaygaa gaaatcatga agacctagga agcagaatta 1620 

caatcLgcca cattaacaaa tggagctegc cctctaagat caga^gttgc tcagaaactt 1680 

tcatcgtt^a cctaataact laetatcact agtttcctag tgggtcaagc agatgcaaaa 1740 

tccagcttat ^ttcttcrat gtgczcneaa gcttattgct tattttaaag taaaatcctg 1800 

aaaaaggaaa atactaggtt ggtgcaaacg taattgcggt tttcgcattig tcgaaatttg 1860 

ccgttttota ttggag^aca tccrcaaata aatgtgg-ta tgttatacaa aaaaaaaaaa. 1920 

aaaaaacccg ag ig32 
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<210> 110 
<21l> 1534 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (1212) 

<223> n equals a,t,g, or c 



<400> 110 

tcgaagatag gttcgagacg gtggatgttg cagctgatca tgcagttggg ttcggzgctg 60 

ctcacacgct gccccttttg gggctgcttc agccagctca tgctgtacgc tgagagggct 120 

gaggcacgcc ggaagcccga catcccagtg ccttacctgt atttcgacat gggggcagcc 180 

gtgctgtgcg ctagtttcat gtcctttggc gtgaagcggc gctggttcgc gctgggggcc 240 

gc actc caat tggccat tag cacctacgcc gcct&catcg ggggctacgt ccoccacggg 300 

gactggctga aggtccgtat gtactcgcgc acagztgcca tcatcggcgg ctttcttgtg 360 

ttggccagcg gtgccgggga gctgtaccgc cggaaacctc gcagccgctc cctgcagtcc 420 

accggccagg tgttcctggg tatctacctc acctgtgtgg cctactcact gcagcacagc -480 

aaggaggacc ggctggcgta tctgaaccat cr.ciccaggag gggagctgat gatccagctg *540 

ttcttcgtgc tgtatggcat cctggcccct ggcctttctg tcaggctact acgtgaccct 600 

cgctgcccag atcctggctg tactgctgcc ccctgtcatg ctgctcatty atggcaatgt 660 

tgcttactgg cacaacacgc ggcgtgttga gctctggaac cagatgaagc tccttggaga 720 

gagtgtgggc atcttcggaa- ctgctgtcat cctggccact gatggccgag ttttatggca 780 

agaggctgag atgggcacag ggagccactg agggtcaccc tgccxtcctc cttgctggcc 840 

cagctgctgt ttatttatgc cttccggtct gtttgtttga tctt-tgctt ttttaaaatt 900 

gttttttgca gttaagaggc agctcatttg tccaaatttc tgggcttcay cgcttgggag 960 

ggcaggaacc ctggcactaa tgctgtacaa ggttttcttc ctgttaggaa gaacttgagg 1020 

ccagctgccc actgagtctt ctgtccctga agaaagggag tattgggcag ggcttgggat 1080 

ccggctactg aqagtgggag agtgggagac agaggaagga agatggagat tggaagtgag 1140 

caaatgtgaa aaattcctct ttgaacctgg cagatgcagc taaactctgc agtagtgttc 1200 

ggagactgtg anagggagtg tgtgtgttga cacatgtgga tcaggcccag gaagggcaca 1260 

ggggctgagc actacagaag tcacatgggt cctcagggta tgccaggggc agaaacagta 1320 

ccggctctcc gtcactcacc ttgagagtag agcagaccc- gttctgctct gggctgtgaa 1380 

ggggtggagc aggcagcggc cagctttgcc cttcctgctg tctctgtt.tr r.agrr.ccatg 1440 

gttggcctgg tgggggtgga gttccctccc aaacaccaga ccacacagtc ctccaaaaat 1500 

aaacatttta tatagacaaa aaaaaaaaaa aaaa 1534 



<210> 111 
<211> 2871 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (1234) 

<223> xi equals a,t,g, or c 
<220> 

<221> SITE 
<222> (12G9) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1283) 

<223> n equals a.t.g, or c 
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<220> 

<221> SITE 
<222> (1284) 

<223> n equals a,z,g, or c 
<220> 

<221> SITE 
<222> (1297) 

<223> r. eq-jals a.t.g, or c 
<220> 

<221> SITE 
<222> (1378) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1912) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1913) 

<223> n equals a,t,g. or c 
<220> 

<221> SITE 
<222> (1935) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1947) 

<223> n equals a,t,g, or c 



<400> 111 

gcggcgaggc ggcggtggtg gctgagtccg tggtggcaga ggcgaaggcg acagctctag 60 

gggttggcac cggccccgag aggaggatgc gggtccggat agggctgacg ctgctgctgt 120 

gtgcggtgct gctgagcttg gcctcggcgt cctcggatga agaaggcagc cagcatgaat 180 

ccttaggatt ccaagaccac tttgacatca gatgagtcag taaaggacca tactactgca 240 

ggcagagtag "tgctggtca aatatttctt gattcagaag aacctgaatt agaatcctct 300 

attcaagaag aggaogacag cctcraagagc caagaggggg aaagcgtcac agaagatatc 3 60 

agctttctag agtctccaaa tccagaaaac aaggactacg aagagccaaa gaaagcacgg 420 

aaaccaggta gtctggacat tttccctgct ttttgattta tttaggggac aactgaaaat 480 

tttaagctaa tgaataaaga agctcaagaa gactggcttc actgattatt acccacaaat 540 

aatar.Atgga gtgtagtttg gagagaattt cragatttto atataccaoa gtcactcacL 600 

taacagattt gacccaagct acaraagctg aactccatag atgagatrgc atttatcttt 660 

ttattaatat cctgacgttt cttttcggaa ucaagtatgt aaataccttt ctcactgaga 720 

aatttaaaaa aataatatgt cagggcagca cacaaaacag aaactcagga agaaccgtct 780 

aacatgccac tatggtratt ztcaggattg cggLaggatt attactacaa caaccttgcc 840 

gatcatccta ggtaatutgo tttaggcgtc tacccctcca gcttgacgct tgtgtgtact 900 

tccatcctat tctaactcic acaaccttga aacctctact t-tcaattta aaacttgacc 960 

ttttccacaa tagtcrtc-a aatattaatc c^tttaaaaa ttatcaatgt atgcattcta 1020 

ccatgtcttg ttgcccctct gtcatnr.att atcccaatga tcactgccct atctgtttat. 1080 

taztccatta ctaaccactc tcaggaaccg acccaaatcg gaacttttta aaaaaataga 1140 

attttttttt Qctacftaata caccuLttrLc acgaatacaa aaccatttt- aaaaaattaa 1200 

aagtacctga accccatcaa ctagaaacaa cagntgctca catcatggag aatattctnt 1260 

cagcatttt- tcaggtgtac. cannagnctt aagaaaagta aattgggtca aaatgtgtat 1320 

tctatgttgc agcctgcatt tr.gcacrcaa cagctcacca tgaacgccct cccaigtnat 1380 
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ttagc.tant ttcaattcga tagttaatgg ctataaaaaa ttttatttgt aaatacatgg 1440 

cacca:aaac caaaacgttt atgttttgct gggagatcat cttagatgta tctttgtgcc 1S0O 

tacctgtgaa aatttcctta gaattcctaa agtaaatttg ctgaattgga tgtaaaagct 1560 

caaaagacag tagatacaca ctgttaaatt gttcttcaga aaagcgattc tgtttacttc 1620 

ctctgaaaat acctctttcc ctgtacctca cccaagtgtg tattaccatt ttaaaatttt 1680 

tactaaatat aatttaattc attcttcatt ttttaattag ggattttttt ctrttccttt 1740 

tagtttttat arttttagag acatggcctc actctgtcac ccaggctgga gtgcagtggc 1800 

acgatcatag ttcacrgcag ccttgaactc aggtgatctc cctctctggc ctcccaaagt 1860 

gctgggatta caggcatgag acactacatc aagcctggga aat-tttaaa cnngcataaa 1920 

aagtagaggg taaantgcca ccccttncca accctcactc agcctcaaca aacatcaaca 1980 

ttctgctggt cttttcatct ttactaccct acacacattt gccctttttt tctttcctag 2040 

aacactttaa ggcaaattcc gcatgtgctt ttacatctct gcgtccctci cxagtaagaa 2100 

tgctcttttc agcaaaatca cagaatcagc cattactcct ttattaccta atacccagac 2160 

tgtttaattt Ctctagttgc ttcaagtgtc tgtttacaat ttatttgttt gaattcattt 2220 

ctaagctact caggaggctg agtcaggaga atcgcttgaa ccctagaggc agaggttgca 2280 

gtgagctgag atcgtgccac tgcactccag ccnggntgac aaag:gagac tccstgtcat: 2340 

aacaaaacaa aacaaaacaa aacatgacga aacaoacaac acaattgaan aatatccccc 2400 

agtcattact tagagaagag atgacccaat ataaatgtaa tatgtgatcc acttggtcac 2460 

agaatgaatt tcagtcattg cttaggtaag cctggtaaaa aaaaaaaaaa cgqgattcca 2520 

tgattagtgt gttgaaaaag gggtftgccc aaagtgtaac agacagagcc gggtgcagtg 2580 

gctcacgccc gtaatcccag aactttggga ggccaaggca ggcggatcac gaggtcaaga 2640 

gatcgagaca atcctggcco acatggtgaa gccctgtatc aaccaaaaac acaaaaacaa 2700 

ttagctgggc gtggtgacar. gtgcctgtag tcccagctac tcaggaggct gaggcaggag 2760 

aattgcttga acctgggagg cggaggctgc agtgagctga gattgctcca ccqcactcca 2820 

gcctggccac agagtgagat tccar.ctcaa aaaaaaaaaa aaaaaaaaaa a 2871 



<210> 112 

<211> 1037 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (936) 

<223> n equals a,t,g, or c 
<22Q> 

<221> SITE 
<222> (946) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (951) 

<223> n equals a,t,g, or c 



<400> 112 

ccggcccgga at^ccc^ggc cgscccacgc gtccgggcgg gcgcaggacg tgcactacgg 60 

cccggggctc gcrgcgscgg ttcctgcggc tcctcgtgct ggggctctgg ctggcgttgc 120 

tgcgctccgt ggccggggag caagcgccag gcaccgc=cc ctgctcccgc ggcagctcct 180 

ggagcgcgga cctggacaag tgcacggact gcagcacntc ctgccccctc ccggctgctt 240 

ccgcccatcc ttgggggcgc tctgagcctg accttcgtgc tggggctgcc ttctggcttt 300 

ctggtctgga gacgatgccq caggagagag aagttcacca cc.ccc.aT.ag a ggngaceggc 360 

ggagagggct gcccagctg- ggcgccgatc cngtgacaot gtgccccctg ccagccgggg 42 0 

ctcgcccact cotcat:ca: ica-ccattc LayagccayL cLcLycctL^ oayacgcggc 480 

gggagccaag ctcctccaac cacaaggggg gtggggggcg gtgaatcacc tctgaggcct 540 

gggcccaggg ttcaggggaa cctcccaagg tgtctggitg ccctgcctct ggctccagaa 600 

cagaaaggga qcctcacgct ggctcacaca aaacagccgn cactgact«« ggaactgcag 660 
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catctgcaca ggggaagggg gtgccctcct tcctagoggc cctggggg-c oggctgactt 720 

ggggggcaga cttgacacta ggccccactc acccagatgc cctgaaattc caccacgggg 780 

gtcaccctgg ggggttaggg acctattttc aacacxaggg ggctggccce ctaggagggc 840 

tggccctaag atacagaccc ccccaactcc ccaaagcggg ggggggatat ttattttggg 900 

gagagttxgg aggggagggg gatttttttt ttaaangatt ttttantttt naaaaaaaaa 960 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1020 

aaaaaaaaaa aaaaeao 1037 



<210> 113 

<211> 2214 

<212> DNA 

*213> Homo sapiens 
<220> 

<r 2 2 1 > SITE 

<222> (289) 

<223> n equals a, eg, or c 



<400> 113 

cggacgcgtg ggtcgaccca cgcgtccggg aaaaarggaa aaratgccgt gtaaaatctc 60 

gttctgtgtc tgaattgccg caggctcaga tcttcatctg aggttctgtg ectgaattgc 120 

cgtaggctca gatcttcat: tgaggttatg ttccataagt taacgttgat cttgtgtgag 180 

ctttcggtag ctggagtaac acaggcggcc tcacagcgac ctctccagcg ccttccaagg 240 

cacatctgca gccagcgtam tcctcccggg agatgcctcc tcaaggccnt gctccagacc 300 

acgtgggrar ggcctgacaa gccaattccc aggctgtccc cacccttgra gagtgaccct 360 

aaacgctaga cagatgggga atgggaaaga aaagaaagct gcagacctca agttaaaatt 420 

ccctcaaaaa cgttcttant cacctgcttt ttctgaaagg ataaaggctt tttgaaaatt 480 

attttctaac aaataacacg aacacttcta gaaaccctag aaaaacacaa agtattcaaa 540 

atagaaagaa aaattaeeca ttactcttta agccagcatt acccattgcg gtgcctttgg 600 

agttgggtga ggccgtagcc tctgccaagt caaggogccc ggtggtggct gtggcattcc 660 

tgcagggttg tttttttttc tttgagatgg agtctcactc ttgtcacccc agctggaatg 720 

tggtggtgca aacagctcac tgcagccttg accctgaggc tcaagcgatc cctctgcctt 780 

ggccicctga gtagctggga tcccaggcga gagtcaccac accctgtcca tgttcctgca 840 

ggtcttgata tgcgaggarg ctgtgtcttc cctgccacat trtcrtcttc tttcttgaga 900 

cagaccctng ccccatcacc caggccagac tgtggtsgtg cgaacacggc tcacrgcagc 960 

ctcgaccctc aggctcaagc gatcctcacc cctcggaccc ccaaagtgct gggaccacag 1020 

gcgagagtca ccatgctggc ccgaatcttc agggtatttr cggttgargt gycacttact 1080 

tarccatscc tgtttcaaga gtgtaggtgg -caccctgtc tctgccgctg acctggcctg 1140 

gaccctcggc tgtgagaggg aggggtgggc tgggctggag gaaectraag cccccgtgat 1200 

gccacaagcc catctggctg ggcatcccct gctgtgtcct gagctgcaca tgccccaggt 1260 

ggcccccaca gcagaggcga gccaccgrag ggtgragggc ttccacggac ggtcttcagg 1320 

ggragaagaa gggcccaggc ccccaggaga ctcaggagac cagagcctgg ggtcaggggc 1380 

tmagcagggg ccyarccagg gciggatgtc cggagccagc cccgraagccc tgkgJttc^tt 1440 

gttcttcgca ctcccaccgt ccgtgugaac agctccagcc ccacctgcgc ccccctgtgc 1500 

tgggctccat cagggagccc agaagacgtg cgcgcttctg aaattgggtc cctacatgcc 1560 

tttgtcccag tgcaccttgc tccttccatt ractatcgag atttaaatgc; ctgttttctc 1620 

cccagaggct gacggatata Ctcagacgtt acgacacgga tcaggacggc tggattcagg 1680 

tgtcgtacga acagcacc-g tccatggtct ccagtat.cgt atgaccctgg cctctcgtga 1740 

agagcagcac ancatggaaa gagccaaaat gtcacagtcc ctatctgcga gggaacggag 1800 

cacaggtgca gttagatgcc gttcttcctc cagaLtttgt cacgcgggga cccagctgta I860 

catatgtyga taagctgatr. aatggttttg caactgtaat agtagctgta tcgttctaat 1920 

gcagacattg gatttggtga ctgtctcatu g^gccacgaq acaaatgtaa cgtctcaggc 1980 

attctgcttg caaaaaaatc tar.catgtgc ttccctagat gtctctggtt ctacagtgca 2040 

aatgct-tta ttagccaata ggaattttaa aacaacacgg aacttacaca aaaggccttt 2100 

catgtgcctt octtttttaa daaggagt tt: etcgtat-ca ctggaacatg tgacgtaagc 210U 

aataaaggga acgtcagacg cctaaaaaaa aaaaaaaaaa aaaaaaaaaa aaag 2214 
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<210> 114 

<211> 3300 

<212> DNA 

<213> Hono sapiens 



<400> 114 

ccgacccacg cgtccggtga gaggcaagga cttttcatct ttagggcatt ccgaccacgt 60 

cctgcttcag ayagattgtt cccggcgtct cag-gctatg gggagcaggt tcctcctggt 120 

cctgccctca ggtctcactg tcttactggc rctgccagga tcagaagcca agaattctgg 180 

agcttcctgt cctccatgcc ccaaatatgc cagccgccac aacagcaccc acr.gtacttg 240 

tgaagatggc tttcgggcca ggtccggcag gacatacttt catgattcct ctgagaagtg 300 

tgaagatact aatgaatgtg aaaccgggct ggcaaagtgc aagtataaag catattgtag 360 

gaataaagtt ggaggttaca tczgtagctg ttcggtaaaa catacttta* tcaactttct 420 

ggctggtatt atagattatg atcatccgga ttgttatgag aacaacagtc aagggacgac 480 

acagtcaaac gtggatattc gggtgagtgg ggxgaagcct gg atttg gga aaca gctggt 540 

aegtataacc acgccacttc cctacccaaa "cattaacarg icttcccgcg atttttaggg 600 

tagggtagtt ccatccaggg gtaattttgt cctctgcccc aaggtcatct gtcaacgact '660 

ggggacactt ttggtcgtca taccttgggg gtgatgtgtg cgactggcat ctggtggatg 720 

gagaccaggg atacagctca acatcctaca gcgcccagga cagcctccca caatcaagaa 7*80 

gtgcccagtg ccatacg'cc afcagagatag agaaatacaa gtgtaggggg aaagtgcctc 840 

agccggcatt. caaagaccta catcaagcac ctagattctc aatgccacac gcacctrgta 900 

gcaccttaat aaatatcgct gcctcccggg ccccccactc caacacttgt gca^actccc 960 

tatttc-tac atttcagtaa gagtcaacct aattagctta atttttttgg aaggaaaatc 1020 

tgagaagaaa tggaagcaga gaggactttg caagaagggc cacccaacta attcaaagcg 1080 

tggagttgag catctggaat gcgagttctg cccctccagg aaagggtcaa atttctgaat 1140 

ttgatatagt ctatgaaacc aagaggtgca atgagacaag ggagaatgct tttctggaag 1200 

ctggaaazaa caeca tggat atcaactgty ctgatgcttt aaaaggaaac ccaagagaga 1260 

geactgeagt tgccccatca cctatcaatc ccttggggat attctgaatg catccttttt 1320 

tagtaaacga aaagggatgc aggaagtaaa actgaactct tacgttgtga gcggcaccat 1380 

cggtttgaag gaaaaaattt ccctctctga acccgtgttc ctgacttttc gecataatea 1440 

gcctggtgac aagagaacaa aacatatctg tgtccactgg gagggatcag agggaggecg 1500 

ctggtccacg gagggctget ctcatgtgca cagcaaeggt tcttacacca aatgcaagtg 1560 

cttccatctg cccagctttg ccgtcctcgt ggctcttgcc cccaaggagg accctgtgct 1620 

gaeegtgate acccaggtgg ggctgaccat ccccctgctg tgccccttcc tggccatcct 1690 

caccttcctc ctgngccggc ccatccagaa caccagcacc tccccccatc tagagctctc 1740 

cctctgcctc tccctggccc acctcctgtt cctgacgggc atcaacagaa ctgagcctga 1800 

ggtgctgtgc tccatcattg cagggctget gcacttcctc tacctggctt gcttcacctg 1860 

gatgetcctg yaagggctgc accncttcct caccgtcagg aacctcaagg tggecaacta 1920 

caccagcacg ggcagattca agaagaggtt catgcaccct gtaggctacg ggatcccagc 1980 

tgtgattatt gctgtgtcag caatagttgg accccagaat tatggaacat ttactcactg 2040 

ttggctcaag cttgataaag gattcatctg gagcttcatg gggecagtag cagtcattat 2100 

cttga-aaac ctggtgttct acctccaagL tctgtggatt ttgagaagca aactcccctc 2160 

cctcaataaa gaagtttcca ccattcagga caccagagtc atgacattta aagecattte 2220 

tcagctattt atcctgggct gttcttgggg ccttggtttt tttatggttg aagaagtagg 2280 

gaagacgatt ggatcaatca ttgeataetc atccaccaic atcaacaccc ttcagggagt 234 0 

gttgctctr.t gtggtacact gtcrccttaa tegecaggtt cgaarggaot ataaaaagtg 2400 

gtctagtggg atgcggaaag gggcagaaac tgaaagcact gagatgtcte gctctactac 2460 

ccaaaccaaa aeggaagaag tggggaagtc c.cagaaatc tttcataaag gaggcactgc 2520 

atcatcatct gcagagtcaa ccaagcaacc gcagccacag gctcatcr.cg tctctgctgc 2580 

ttggctaaag atgaactgac ctggcaagtg ccatggcaat gaeceggaag ctacccctcc 2 640 

tttccgttcg tctacaccgc ccctgtggtc acacatagat tggacaaatg ccactatttc 27C0 

tagctttcct gtgaaaagtc taggctcatt cacctatttt ggctttttat gttcatagaa 2760 

agaacaagac atttgggaga actcttagat ccagagtcca gtagtgtggc acgtgcaatg 2820 

aagcgtcgga aggatgeatt ttaaagatgg egggegggag aagtggattt tettcttgea 2 880 

gctactgcca ccttgccaga aacecactaa ctggcatctg gattcagctc a-agrtccct 2940 

ttctggcctc tetgetgtat tttatgetec ccaayatctt acaccaacac cccacactca 3000 

cataattcaa caattttcat atggatcagt attaaagagg gcgttgcatt ttgeaataca 3 060 

aaaatgeatt ateaggtget ggagaggacg eggagaaata ggaacacttt tacactgttg 3120 

gtgggactgt aaactagttc aaccategtg gaagrcagrg tggegattec tcagggatct 3180 
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agaactagaa atacca t t tg acacagctat cccattactg ggcatacacc ccaagggcta 3240 
caaatcatgc tgctataaag acacatgcac acgtaaaaaa aaaaaaaaag ggcggccgct 3300 



<210> 115 

<211> 1286 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (1149) 

<223> n equals a,t,g, or c 



<400> 115 

gsctgc-TUia cggacactgg atigaagccga acjCaiiciragc atggfcgcccg gcacacagt t 60 

ggtgcgtgat atggttaagc tttgtgtccc cacccacatc ccatctcgaa tgtgacggtt 120 

tccccggctc cctcctgccg ccatgtgaag aaggt;cgtT.g cttcc.cc.r.r.a accr.trrncc 180 

accatgattg ccacggatgc tccccacccc aaagcagccc tggacagcat caacgagctg * 240 

cccgagaaco tcctgctgga gcLyLtcacg cacgtgcccg cccgccagct gccgctgaac 300 

ngccgcctgg tctgcagcct ccggcgggca ccrcatcgac ctcatgaccc cccggaaacg 360 

caatgcctge gagagggctt catcaccaag gacrgggacc agcccgtggc cgactggaaa 420 

atcctctatt tcctacggag cctgcatagg aactcctgcg caacccgtgt gctgaagagg 480 

atatgtttgc atggcaaatt gatttcaatg gtggggaceg ctggaaggtg gagagcctcc 540 

ctggagccca cgggacagar. ticcccgacc ccaaagtcaa gaagtatttt gtcacatcct 600 

acgaaatgtg cctcaagtcc cagcrggtgg accttgtagc cgagggctac tgggaggagc 660 

tactagacac attccggccg gacaccgtgg ttaaggactg gtttgctgcc agagccgact 720 

gtggctgcac ctaccaactc aaagtgcagc tggcctcggc tgactacttc gtgttggcct 780 

cctccgagcc cccacctgtg accatccaac agtggaacaa tgccacatgg acagaggtct 840 

cctacacctt ctcagnctac ccccggggtg cccgccacat: cctctcccag catgggggca 900 

gggacaccca gtactgggca ggcrggtatg ggccccgact caccaacagc agcattgtcg 960 

tcagccccaa gatgaccagg aaccaggcct cctccgaggc tcagcctggg cagaagcatg 1020 

gacaggagga ggctgcccaa tcgccctacc gagctgttgt ccagattttc tgacagctgt 1080 

ccatcctgtg tctgggtcag ccagaggttc ctccaggcag gagctgagca tggggtgggc 1140 

aagtgaggnc cctgtaccaa gcgacttctg cccuggtLca accctetccda gcttggggga 1200 

acttactgca catagctctg acgttttgtt gtaataaatg ctttcaggcc gggcaaaaaa 1260 

aaaaaaaaaa aaaaaaaaaa aaaaaa 1286 



<210> 116 
<211> 2189 
<212> DNA 

<213> Homo sapiens 



<400> 116 

ggaactcggc acgaggcgcc cgaggatgtg ctgctggccg ctgcrcctgc tgtgggggct 60 

gctccccggg acggcggcgg ggggctcqaa ccgaacctat ccgcaccgga ccctcctgqa 120 

ctcggagggc aagtactggc tgggctggag ccagcggggc agccagatcg ccttccgcct 180 

ccacgzgcgc actgcaggct acgtgggctz cggcttctcg cccaccgggg ccatggcgtc 240 

cgccgacotc gtcgtgggcg gggcggccca cgggcggccc cacccccagg attattttac 300 

aaacgcaaat agagagttga aaaaagatgc tcagcaagat taccacctag aatatgccat 360 

ggaaaatagc acacacacaa caatcgaatt taccagagag ctgcatacat gtgacataaa 420 

tgacaagagt ataacggata gcactgtgag agtgatctgg gcctaccacc atgaagatgc 480 

aggagaagcL ggtccsangt accotgactc caataggggc accaagagtt tgcggttatt 540 

gaatcctgag aaaactagtg tgczatctac agccttacca tactttgatc tggtaaatca 600 

cgacgtcccc aicccaaaca aagacacaac atattggtgc caaacgttta agattcctgt S60 

ctcccaagaa aagcatcacg taataaaggt r.gagccagtg atacagagag gccatgagag 72C 

tctggt.gcac cacatcctgc tccatcagcg cagcaacaac tctaacgaca gcgtccctgg 780 

aatccgggca cgaattccz.a ccaccccaac atgcccgaLy uaLtccccac ctgtgaaact 340 
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grcacttttg cctgggctat tggtggagag ggcttttctn atccacctca tgztggacta 9C0 

ccccutggca ctccattaga tccgcatcac gtgctcccag aagtccatta tgataatccc 960 

acttatgagg aaggcttaat agataattrt ggactgaggt tatcttacac aatggatata 1020 

dyyaaacatg aLycLggygt yaLLydgg.L ygcctctggy cgagccCctt ccdtaccatc 1080 

cctccaggga tgcctgagtt ccagtctgag ggccaccgca ctttggagtg cctggaagag 1140 

qctciqqaaq ccqaaaagcc aagtggaatt catatqtttg ctqttcttct ccatgctcac 1200 

ctcgctggca gaggcatcag gctgcgtcat tttcgaaaag ggaaggaaat gaaattactt 1260 

gcctatgatg atgottttgo cttcaatttc ceggagtttc agtatctaaa ggaagaacaa 1320 

acaa~cctac caggagacaa cctaactact gagcgtcgct acaacacgaa agacagagct 1380 

gaga-gactt ggggaggact aagcaccagg agtgaaatgt gtctctcata ccttctttat 1440 

tacccaagaa LLaatctLac Lcyatgtgca agtattccag acaLLatigga acaactt-.cag 1500 

ttcaztgggg ttaaggagat ctacagacca gtcacgacct ggcctttcat tatcaaaagt 1560 

cccaagcaat ataaaaacct ttcttrcatg gatgctatga ataagtztaa atggactaaa 1620 

aaggaaggtc tctccttcaa caagctggcc ctcagcctgc cagtgaatgt gagatgttcc 1680 

aagacagaca atgctgagtg gtcgattccn aggaatgaca gcatcacctc cagatataga 1740 

/lagacccsat aaagcagaac cctttggtgt gtggcacgte -ttct-tcctet t-ccccjcacd la 00 

gagatttctc ccatcaactt gcttgtttgc cttctgctac tcagctgcac gctgagcacc I860 

aagagcccgt gatcaaaatt ctgttggact tgacaacgcc ttctatgatc tgaarctgtc 1920 

acLLgaagUa caggttaaag actgtgtcca ctttgggcal gaagagtgtg gagacttttc " 1980 

ttccccattt rccctccctc cttttccc^c tccatgttac atgagagaca tcaafccaggr. 2040 

tctcctctcc ttcttagaaa tatctgatgt catatataca tggtcaataa aataaaactg 21C0 

gcctgactta agataaccat tttaaaaaat tgggctgtca tgtgggaata aaagaaLLCL 2160 

tt.ct.t.cccta aaoaaaaaaa naaaaaaaa 2189 



<210> 117 

^211> 1763 

<212> DMA 

<213> Homo sapiens 



<400> 117 

ggcggcctag agacgctgct gccgcggtcg cagtcgtcgc gcacgcctct gcccgccagc 60 

ccgctccacc gccgtagcgc ccgagtgtcg ggygycgcac ccgagtcgyy ccatgaggcc 120 

gqgaaccgcg ctacaggccg tgctgctggc cgtgctgctg gtggggctgc gggccgcgac 180 

gggtcgc-ctg ctgagtgggc agccagtctg ccggggaggg acacagaggc cntgcta-aa 240 

agtcatttac ttccatga-a cttctcgaag actgaactt- gaggaagcca aagaagcctg 300 

caggagggga tggaggccag ctagtcagca ccgagttcr.g aagatgaaca gaaaccgata 360 

gaaaakttca ttgaaaacct cttcccatct gatggtgayt tctggawtgg gctcaggagg 420 

cgtgaggaga aacaaagcaa tagcacagcc gccaggacct tiatgcttgg actgacggca 480 

gcata:caca atttaggaac tggtatgtgg atgagccgtc cigcggcagc gaggzctgcg 540 

tggtcatgta ccatcagcca tcggcacccg ctggcatcgg aggcccctac a-gt-ccagt 600 

ggaatgacga ccggtgcaac atgaagaaca atctcatttg caaatattct gatgagaaac 660 

caqcagttcc ttctagagaa cctgaagqtq aqqaaacaqa qctqacaaca cctq-acctc 720 

cagaagaaac acaggaagaa gatgccaaaa aaacatttaa agaaagtaga gaagctgcct 780 

tgnatctggc ctacatccta atccccagca ttccccttct cctcctcctt gkggtcacca 340 

cagttgtaig ttgggcctgg atctgcagaa aaagaaaacg ggagcagcca gaccctagca 900 

caaagaagca acacaccatc tggccctctc ctcaccaggg aaacagcccg gacccagagg 960 

tctacaatgt catwagaaaa caaagcgaaq ctgacttagc tgagacccgg ccagacctga 1020 

agaatatctc attccgagtg tgctcgggag aagccactcc cgatgacacg tcttgcgact 1080 

atgacaacat ggctgtgaac ccatcagaaa gtgggtttgt gactctggtg agcgtggaga 1140 

gtggatttgt gaccaatgac atttatgagt tctccccaga ccaaatgggg aggagtaagg 1200 

agnctggacg ggtggaaaac gaaatatatg gct.attagga cataraaaaa accgaaactg 1260 

acaacaatgg aaaagaaalg ataagcaaaa tcctcttatt ttctataagg aaaatacaca 1320 

gaaggtctat gaacoagctt agatcaggtc ctgtggatga gcatgtggtc cccacgaccn 1380 

cctgttggac ccccacgttc tggccgtatc cuttatccca gccagtcatc cagctcgacc 1440 

ttacgagaag gtaccttgcc caggtctggc acatagtaga gtctcaataa atgtcacttg 1500 

gr.r.ggttgta tctaactttt aagggacaga gcr.r.r.accr.g gcagtgacaa agotgggctg 1560 

tggagcfctgg aaaaccacct ctgttttcct tgctctatac agcagcacat attatcatac 1620 

agacagaaaa tccagaatct tt-caaagcc caca^atggt agcacaggtt ggcctgtgca 16B0 
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rcggcaattc tcatatccgt ttttctcaaa gaacaaaatc aaataaagag caggaaaaaa 1740 
aaaaaaaaaa aaaaaaaccc gag 1763 



<210> 118 
<211> 1375 
<212> DNA 

<213> Ho.t.0 sapiens 
<220> 

<221> SITE 
<222> (18) 

<223> n eguals a,t,g, or c 



<400> 118 

ggcgggcggc gcggaagngg cggckgcycg gccggggcag ccatgtcgcc attgtctgcg 60 

gcgcgggcgg ccctgcgggt ctacgcggta ggcgccgcgg tgatcctggc gcagctgctg 120 

cggcgccgcc gsgggggctt cctggagcca gttytccccc cacgacctga ccgtg-cgct ^ 180 

acagtgacgg gagggacaga tggcattggc tattctacag cgaacatctg gcgagacttg , 240 

gcatgcatgt tatcar.agrrr ggaaataatg acagcaaagc caaacaagtn gtaagcaaaa 300 

taaaagaaga aaccttgaac gacaaagtgg aatttttata ctgtgacttg gcttccatga 360 

cttccatccg gcagtttgtg cagaagttca agacgaagaa gartcctcrc catgtcctga 420 

tcaacaatgc tggggtgatg atggtccctc agaggaaaac cagagatgga ttcgaagaac 480 

atttcggcct gaactaccta gggcacttcc tgctgaccaa ccttctcttg gatacgctga 540 

aagagtctgg gtcccctggc cacagtgcga gggtggrcac cgtctcctct gccacccatt 600 

acgtcgctga cctgaaca:g gatgaccetc agagcagtgc ctgctactca ccccacgcag 660 

cctacgccca gagcaagctg gcccttgtcc tgttcaccta ccacctccag cggctgccgg 720 

cggctgaggg aagccacgtg accgccaacg tggtggaccc cggggtggtc aacacggacs 780 

tctacaagca cgtgttctgg gccacccgtc tggcgaagaa gcttctcggc tggttgcttt 840 

tcaagacccc cgatgaagga gcgtggactt ccatctacgc agcagtcacc ccagagctgg 900 

aaggagttgg tggccgttac ctatacaacg agaaagagac caagtccctc cacgtcacct 960 

acaaccagaa actgcagcag cagctgtggt ctaagagttg cgagatgact ggggcccttg 1020 

atgtgacccc gtgatatcct gtctcaggat agctgcigcc ccaagaaaca cattgcacct 1080 

gccaatagct. tgtgggtctg tgaagactgc ggtgttrgag tttctcacac ccacctgccc 1140 

acagqqctct gccctctagr. r.r.r.gagacag ctgcctcaac ccctgcagaa cttcaagaag 1200 

ccaaataaac attttggagg ataatcaccc caagtggcct tcaaccataa actttgtgat 1260 

tccaaagtgc ccagttgtca caggtgccat aaacaaccac attccccaae acaaaaaaaa 1320 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaagggcg gccgc 1375 



'<210> 119 
<211> 1022 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (937) 

<223> n equals a, e.g. or c 
<220> 

<221> SITE 
<222> (990) 

<223> n equals a.t.g. or c 



<40C> 119 

ggcacgagag agccrgcggc ccgagccggg gccacggcga accgctgagc -gegtcctag 60 

gcccccggcc ctacaaaatc tacegggaga gggactccqa aaqggccccg gccaccqccc 120 

ccgagacgcc aacggcagtc actgcccccc atcccagccc ctgggatacg taczatcagc 180 



WO 00/06698 



80 



PCT/US99/17130 



cccgtgcccr 
tctcttatta 
tgtccaaagt 
tggcctgctc 
cttggaagca 
ctttgactr.c 
gtctcgaggg 
ggggacagca 
cctggLggcg 
gaaggccccc 
gcgccgggca 
gcgggggaca 
ttttatgarg 
tcatccagct 

gg 



ggagaaacat 
ctcctccccc 
ggcgccgctL 
cgaggcattg 
acacatcgga 
cggacccggc 
ggcccttccc 
gacaccctcc 
cacaccccag 
atgcctgtgc 
aagctgctgg 
gctgagcccc 
tgggctgcgt 
CCgctggaac 



gztgacagca tcctggcact ggcttcagta ttctggtcca 
ttcgccttct tctacttgta caggaaaggt tactcgagtt 
cctcactatg ctgggacact gctgccacct ctggcaggtg 
gccgctggac caacccccag taccggcagt tcatcaccat 
accagtcttc agaaaacaag aggcagcttg ccaactacoa 
cagtcgactt ccactgggaa gaacccagca gccggaagga 
gccggggtgt ggccctgctt cgcccagagc ccctgcaccg 
ccaaccgggt taagaagctg ccttgtcaga tcaccagcta 
ggcgccggat gctgtatcca ggctctgtgt acctgctgca 
tgctgcaggg ccaggcccga ctggtggaag agtgtaatgg 
cctgtgatgg caacgagatt gacaccatgt ttgtggaccg 
aggacagaag ctggcgatct gccgcgargg gaatgctggg 
ctccamgccc ctggaanctg gatattcatc ckgggtggaa 
acagggggtn ccattcccgc aaaatgaagg ctaatgccat 



230 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1022 



<210> 120 
<211> 2311 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (654) 

<223> n equals a.t.g, or c 
<220> 

<221> SITE 
<222> {22931 

<223> r. equals a,t,g, or c 
<400> 120 

ccgacccacg egtccgcttc ctcatgctgc ccgctcgcct accgttcagg ctgctqagcc 60 

tcttccttcg tggatccgcc cceaeggcag ngrgrrar.gg cc rccgggag ccgctcctgg 120 

agaggaggtg cgctgccgcc tcctccttcc agcactcatc gactctggga cgcgagcttc 180 

ettatgaccc cgtggacacg gagggctttg gagaaggtgg tgacatgcag gagcgttttc 240 

tgttcccyga gtacatcctg gatccggagc cgcaacccac ccgcgaaaag cagctgcagg 300 

agctccagca acagcaggag gaggaggagc gacagaggca gcagcggcgg gaggagcggc 360 

gacagcaaaa cctacgggcc aggtcccggg agcacccggt cgtggggcac ccggacccgg 420 

cattgccgcc cagcggcgtg aactgctcgg gctgcggggc asasctgcac tgccaggacg 480 

ccggagtgcc cggctacctg ccccgagaga agctcctccg cacggcggag gcagacggcg 540 

ggctggcacg gaccgtgtgc cagcgctgct ggctgctgtc gcaccaccgg cgcgctctac 600 

gcctgcaggt gagccgcgag cagtacctgg agctggtgac cgccgcgttg cggnggcccg 660 

gcccctccct ggtgctctar atggtggacc tgctggacct gcccgacgcc ctgctgcccg 720 

acttgcccgc gctggtgggc cccaagcagc tgatcgcgcc gggaaacaaa gtggacctcc 780 

tgccccagga tgcLcctggc t.accggcaga ggctgcggga gcgactgtgg gaggactgtg 840 

ctrugtgccgg gctcctgccg gcccctggca ccaagggcca cagcgccccg tcaaggacga 900 

gccacaggac ggggagaatc cgaatccgcc gaactggtcc cgcacagtgg tcagggacgt 960 

gcggctjatc agcgccaaga ccggctatgg agtggaagag ttgatctctg cccttcagcg 1020 

ctcctggcgc caccgtgggg acgtctactt agtgggcgcc accaacgccg gcaaatccac 1080 

tctctttaac acgctcctgg agtccgatta ccgcaccgcc aagggctccg aggccaccga 1140 

cagagccacc accccccctt ggccaggtac tacattaaac cttctgaagt ctcctacttg 1200 

caacccaacc ccttacagaa tgtttaaaag gcaccaaaga cr.taaaanag nttcaactca 1260 

agctgaagaa gatcttagtg agcaagaaca aaatcagcct aatgtcctca aaaagcatgg 1320 

ttatgtcgta ggaagagttg gaaggacat-L cttgLaLLca gaayaacaya aggacaacat 1380 

tccctttgag tttgatgccg acccactcgc ctttgacatg gaaaacgacc ccgitatggg 1440 

cacacacaaa tccaccaaac aagtagaact gactgcacaa gatgtgaaac acgcccactq 150C 

gtttta~gac acscctggaa ttacaaaaga aaar.r.gtatt tcaaatctt c taacagaaaa 1560 
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agaagtaaat attgttttgc caacacagtc cattgttcca agaacttttg tgcitaaacc 1620 

aggaatggtt ctgtttttgg gtgctatagg ccgcatagat ctcctgcagg gaaatcagtc L660 

agcttggttt acagtcgtgg cttccaacat cctccctgcg cataccacct ccccggacag 1740 

ggcagacgct ctgtatcaga agcatgcacg tcatacgtia ctccagattc caatgggtgg 1800 

aaaagaacga atggcrggat ttcctcctct cgttgccgaa gacattatgt taaaagaagg 1860 

actggggqca tctgaagcag tggccgacat caagttttcc tctgcaggtt gggtttcagt 1920 

aacacctaat tttaaggaca gaccgcatct ccgaggctat acacctgaag gaacagtttt 1980 

gaccgtccgg ccccctctct Lgccatatat tgccaacatc aaaggacagc gcaccaagaa 2040 

aagtgtggcc tataaaacca agaagcctcc ttcccttatg tacaacgtga ggaagaagaa 2100 

aggaaagata aatgtatgag accgaccttg ttcactccag atattaactg tattgaacac 2160 

aacaaaatac attgaatttg tattaaacat ataacgcata aataaagctc ccattcttac 2220 

ccttaaaaaa aaaaaaaaag ggcggccgct ctagaggatc caagctcacg tacgcgtgce 2280 

tgcgacgcco tanczcgtct ataggaactg g 2311 



<210> 121 
<211> 1286 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (1284) 

<223> n equals a,t,g, or c 



<400> 121 

gggcgcgcgg gtgaaaggcg cat-gatgca gcctgcggcg gccccggagc gcggcggagc 60 

agacgctgac cacgttcctc tcctcggtct cctccgccLc cagctccgcg ctgcccggca 120 

gccgggagcc argcgacccc agggccccgc cgcctccccg cagcggctcc gcggcctcct 180 

gctgctcctg ctgctgcagc tqcccgcgcc gtcgagcgcc tctgagatcc ccaaggggaa 240 

gcaaaaggcg cactccggca gagggaggtg gtggacctgt acaatggaat gtgcttacaa 300 

gggccagcag gagtgcctgg tcgagacggg agccctgggg ccaacggcat tccgggtaca 360 

cctgggatcc caggtccgga tggattcaaa ggagaaaagg gggaatgtct gacggaaagc 420 

tttgaggagt cctggacacc caactacaag cagtgttcat ggagttcatt gaattatggc 480 

atagatcttg ggaaaattgc ggagtgtaca ttcacaaaga tgcgttcaaa tagtgctcta 540 

agagttttgt tcagtggctc acttcggcta aaatgcagaa atgcatgctg ucagcgttgg 600 

tatttcacat tcaatggagc tgaatgttca ggacctcttc ccattgaagc tacaatttat 660 

ttggaccaag goagccctga aaLgaattca acaactaata ttcatcgcac ttcttctgtg 720 

gaaggaccct gtgaaggaat tggtgctgga t-agtggacg ttgctatctg ggttggcact 780 

tgttcagatt acccaaaagg agatgcttct actggatgga attcagtttc tcgcatcatt 840 

attgaagaac taccaaaata aatgctttaa ~tttcatttg ctacctcttt tttcattatg 900 

ccttggaatg gttcacttaa atgacatttt aaataagttt atgtatacat ctgoatgaaa 960 

agcaaagcta aatacgttta cagaccaaag tgtgatttca cactgttttt aaatctagca 1020 

ttattcactc cgcttcaatc aaaagtggtt ccaacatttt ttttagttgg ttagaatact 1080 

ttcttcatag tcacattctc tcaacctata atttggaata tr.gttgtggt rr.t.ttgtttt 1140 

ttctctcagt atagcatctt taaaaaaata taaaagctac caaccttcgt acaatttgca 1200 

aatg^taaga atttttttta tatctgttaa ataaaaat-a -ttccaacaa aaaaaaaaaa 1260 

aaaaaaaaaa aaaaaaaaaa aaanaa 1286 



<210> 122 
<211> 1380 
<212> DNA 

<213> Homo sapiens 



<400> 122 

cagacccgcg gggcaaacgg actggggcca agacccggga gcgcgggcgc aaaggcacca 60 

gggcccgccc agggcgccgc gcacacggcc ttgggggttc tgcgggcctc cgggtgcgcg 120 

cctcgcctct agccacgggg tccgcagcgt tggagatcct gggcctggtg ctgtgccrgg 180 
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-gggctgggg gggnctgatc ctggcgtgcg ggctgcccat gtggcaggtg accgccttcc 24C 

tggaccacaa catcgtgacg gcgcagacca cctggaaggg gctgtggatg ccgtgcgtgg 300 

tgcagagcac gggcacatgc agtgcaaagt gtacgactcg gtgctggctc cgagcaccga 360 

ggtgcaggcg gcgcgggcgc ccaccgtgag cgccgtgctg ctggcgttcg ttgcgctctt 420 

cgcgaccctg gcgggcgcgc agtgcaccac ctgcgtggcc ccgggcccgg ccaaggcgcg 480 

tgcggccccc acgggaggcg tgctctaccr. gttttgcggg ctgctggcgc tcgtgccact 540 

ctgctggtrc gccaacactg ccgtccgcga gttttacgac ccgtctgtgc ccgtgccgca 600 

gaagtacgag ccgggcgcac gctgcacatc ggctgggcgg ccaccgcgct gctcacggta 660 

ggcggctgcc tcntgtgctg cggcgcctgg gtctgcaccg gccgtcccga cctcagcttc 720 

cccgtgaagc acccagcgcc gcggcggccc acggccaccg gcgactacga caagaagaac 780 

tacgtctgag ggcgctgggc acggccgggc ccctcctgcc agccacgcct gcgaggcgtt 840 

ggataagcct ggggagcccc gcatggaccg cggcttccgc cgggtagcgc ggcgcgcagg 900 

ctcctcggaa cgtccggctc tgcgccccga cgcggctcct ggacccgctc ctgcctgcgc 960 

ccgcagctga ccttctcccg ccactagccc ggccctgccc ttaacagaeg gaatgaagtt 1020 

tccttttctg tgcgcggcgc tgtttccata ggcagagcgg gtgtcagact gaggatttcg 1080 

cttccccccc aagacgctgg gggzcc tggc tgctgcctta cttcccagag gctcctgctg 1140 

acttcggagg ggcggatgca gagcccaggg cccccaccgg aagatgtgta cacctggtct 1200 

ttactccatc ggcagggccc gagcccaggg accagcgact tggcctggac ctcccggtct 1260 

caccccagca cctccccagg caaggcttgt gggcaccgga gcttgagaga gggcgggagt 1320 

gggaaggcta agaacctgct tagtaaatgg ttcgaactct caaaaaaaan aaaaaaaaaa 1380 



<210> 123 
<211> 3793 
<212> DNA 

<213> Komo sapiens 
<220> 

<221> SITE 
<222> (1102) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1132) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> <1199) 

<223> n equals a.t,g, or c 
<220> 

<221> SITE 
<222> (1228) 

<223> n equals a,r,g, or c 
<220> 

<221> SITE 
<222> (1229) 

<223> n equals a, eg, or c 
<220> 

<221> SITE 
<222> (1231) 

<223> n equals a,t.g, or c 
<220> 

<221> SITE 
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<222> (3176) 

<223> n equals a,t r g, or c 



<400> 123 

ggggcttcat acaggaaatc tattgctgtg tcaagttcca gagaaaagct tccgttcgtc 60 

caagttacta accaggctaa accacar.aga ogtganggaa ggggcr.agaa ggaagggagt 120 

gccccactgt tgatggggta agaggatcct gtactgagaa gttgaccaga gagggtctca 180 

ceatgcgcac agttccttct gtaccagtgt ggaggaaaag tactgagtga agggcagaaa 240 

aagagaaaac agaaatgctc tgcccttgga gaaccgctaa cctagggcta ctgttgattt 300 

tgactatctt cttagtggcc gaagcggagg gcgccgctca accaaacaac tcattaatgc 360 

tgcaaactag caaggagaat caegctttag cctcaagcag tttatgtatg gatgaaaaac 420 

agattacaca gaactacccg aaagtactcg cagaagttaa cacttcatgg cctgtaaaga 480 

tggctacaaa tgctgtgctt tgttgccccc ctatcgcatt aagaaatttg atcataataa 540 

catgggaaat aatcctgaga ggccagcct: cctgcacaaa agcctacaag aaagaaacaa 600 

atgagaccaa ggaaaccaac tgtactgatg agagaataac ctgggtctcc agacc-gatc 660 

agaattcgga ccttcagatt cgtaccgtgg ccatcactca cgacgggtat tacagatgca 720 

taatggtaac acctgatggg aatttccatc gtggatatca cctccaagtg ttagttacac 780 

ctgaagtgac cctgctccaa aacaggaata gaactgcagc acgcaaggca gttgcaggga 840 

agccagcrgc gcatatctcc tcgatcccag agggcgatlg tgccactaag caagaatact * 900 

ggagcaatgg cacaqtaact gttaagagta catgccactg ggaggtccac aatgtgtcta * 960 

ccgtgaactg ccacgtctcc cattcgactg gcaacaagag tctg-acata gagccacctc 1020 

ctgttccagg tgccaaaaaa tcatcaaaat tatatattcc atatatcatc cttactatta 1080 

ctattttgac catcgcggga tncacccggc tgttgaaagt caatggctgc anaaaatata 1140 

aattgaataa accagaatct actccagttg ttgaggagga cgaaatgcag ccctatgcnt 1200 

tttacacaga gaagaacaat cccccctnng ntactacaaa caaggtgaag gcatctgagg 1260 

cattacaaag tgaagrtgac acagacctcc atactt-ata agttgttgga ctctagtacc 1320 

aagaaacaac aacaaacgag atacactata attactgccc gattttctca cogttctaga 1380 

atgaagactt atattgaaat taggtrttcc aaggttccta gaagacattt taatggattc 1440 

tcattcatac ccttgtataa ttggaatttt tgattcttag ctgccaccag ctagttctct 1500 

gaagaectga tgttattaca aagaaaatac atgcccatga ccaaatattc aaattgtgca 1560 

ggacagtaaa taat.gaaaac caaatttcct caagaaataa ctgaagaagg agcaagtgtg 1620 

aacagtttct tgtgtatcct ttcagaatat tttaatgtac atatgacatg tgtatatgcc 1680 

tatggtacat gtgtcaautL atgtgtcccc teacatatac catgcaccct acccc-gtca 1740 

aggcaccagc gggaacaata cactgcacta ctgttctata catatgaaaa cctaataaca 1800 

taagtcttag agatcatttt atatcatgac aagtagagct acctcattct ttttaatggt 1860 

tatataaaat tccattgcac agttatatca ttatttaatt aaaaacaacc ctaacgatgg 1920 

atatLtagat tcttttaagt tttgtttact zcttttaagt tttgtttgtg gtataaacaa 1980 

caccacatag aatgtLtct- gtgcacatat ctctttgttt ctgagtatat ctgtaggata 2040 

actt-cctga gtggaattgt caggtcaaag ggtttgtgca r.tttactat- gatatatatg 2100 

ttaaactgtg tcaaatatat atgtcaaatt ccctccaaca ttgtttaaat gtgcctttcc 2160 

ctaaatttct attttaataa ctgtactatt cctgcttcta cagttgccac tttctctttt 2220 

taatcaacca gattaaatat gatgtgagat totaataaga attatoctat ttaataaaaa 2280 

tggatttata tttttggtca tgtttgtaag agagtgaatg cacgtgtgag aacactagct 2340 

tcctctgaac tcattatatc tccacagagg tgttgatact tgatgcctaa cagctttgca 2400 

gatgtgctac attggaattg tg-attttr.a tggtgtacat tctattgtga tatar.ttatt 2460 

gaataattaa r.gtctattga ccatataagt ggcgaaaaat gcaccataga ggacatgggg 2520 

tatttattta caaactatga gctacataac aagcaagtgg ccacgggacg gcatgaccct 2580 

cccctccatd Ltttcgtgga gcaaaacatt ggcaatgtcc atgtaaacca ttgtcaatac 2640 

catgaaatta ttttraatta aaaacacaag tctattcgct ccatagcaga aaaaacatga 2700 

gaagtttt-t catcatgara gaaattgaaa caaaatatat ncattcttca atcacaccat 2760 

c^gagattrt -aagacagct atttcgtctt ataagtotat ttttccccct ctagacattt 2820 

cagttactat ggactttgtc ctcdaagyyd cyLtcagtcn aatt: Ltggga tgLaaagcta 2880 

atctcaatga cacttggcac atgatatttt gatcaagcca ttttgacttg accaaaaagc 2940 

agtgtccact aggtttccgc atataaatat taccaagcaa tgttcacaat aqacatcatt 3000 

acactgtcct tgaaatttat taattcttca tccaaccctg gttgagctga ggctcatagt 3060 

raggttcaag actatccgtt taaatattac tgnaaoocao agtangncag tactntgct" 3120 

acctctcaac ttgataatgt caaaccaggc atgttaaatg acatcacaga aaaganttca 3180 

agacaactta tagaagttaa actatattgt acagaaaata attgtatgaa aatctctact 3240 

atggggctgg aacatggtto aacactagaa tgatataaaa aattacatat atr.rtccaaa 3300 
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tccacgctag acctctcaaa tcagagaatc tagagattag acctggcgtg tcagcaaggt 3360 

catccaggaa gcagaggctg agacggagtt aggtgtgatt acttacatag tcgatfcacat 3420 

ttcacaaata acartttata tgtcccattt actgcgcttt ctccccaccc catcccgtat 3480 

cttttccttt gctctgctag atctgtcaat nttctctctc tttctgcctc tctctcttcc 3540 

aataccccca ataatttgaa agtaattcat cataactaaa tatctattgg ggttatgctc 3600 

cacttacaaa cttctqaaaa cggctttacn gagaCataar. r.gatarattt aagtgtacag 3660 

tttgttaaat tttgcacata tttaaaatgt ggactttggt aaatgttgac atagtittac 3720 

atctgtgaaa ccatcagcat aatcaagata acaaacttgt ccatcacccc ccaaaaaaaa 

aaaaaaaaaa aaa 



<210> 124 
<211> 370 
<212> PRT 

<213> Homo sapiens 
<22G> 

<221> SITE 
<222> (370) 

<223> Xaa equals stop translation 
<4D0> 124 

Met Leu Gly Ala Phe Val Trp Pro Ser Leu Leu Leu Leu Ala Ala Ala 
15 10 15 

Cys lie Cys Leu Leu Thr Phe lie Asn Cys Ala Tyr Val Lys Trp Gly 
20 25 30 

Thr Leu Val Gin Asp lie Phe Thr Tyr Ala Lys Val Leu Ala Leu He 
35 40 45 

Ala Val He Val Ala Gly He Val Arq Leu Gly Gin Gly Ala Ser Thr 
50 55 60 

His Phe Glu Asn Ser Phe Glu Gly Ser Ser Phe Ala Val Gly Asp He 
65 70 75 80 

Ala Leu Ala Leu Tyr Ser Aia Leu Phe Ser Tyr Ser Gly Trp Asp Thr 
85 90 95 

Leu Asn Tyr Val Thr Glu Glu He Lys Asn Pro Glu Arg Asn Leu Pro 
100 105 110 

Leu Ser He Gly He Ser Met Pro He Val Thr He He Tyr lie Leu 
115 120 125 

Thr Asn Val Ala Tyr Tyr Thr Val Leu Asp Met Arg Asp He Leu Ala 
130 135 140 

Ser Asp Ala Val Ala Val Thr Phe Ala Asp Gin lie Phe Gly He Phe 
145 150 155 16C 

Asn Trp He He Pro Leu Ser Val Ala Leu Scr Cys Phe Gly Gly Leu 
165 170 175 

Asn Ala Ser Tie Val Ala Ala Scr Arg Leu Ph« Phe Vol Gly Ser Arg 
180 165 190 

Glu Gly His Leu Pro Asp Ala lie Cys Met He His Val Glu Arg Phe 



3780 
3793 
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195 200 205 

Thr Pro Val Pro Ser Leu Leu Phe Asn Gly lie Met Ala Leu lie Tyr 
210 215 220 

Leu Cys Val Glu Asp Hp Phe Gin Leu lie Asn Tyr Tyr Ser Phe Ser 
225 230 235 240 

Tyr Trp Phe ?he Val Gly Leu Ser He Val Gly Gin Leu Tyr Leu Arg 
245 250 255 

Trp Lys Glu Pro Asp Arg Pro Arg Pro Leu Lys Leu Ser Val Phe Phe 
260 265 270 

Pro He Val Phe Cys Leu Cys Thr He Phe Leu Val Ala Val Pro Leu 
275 230 2«5 

Tyr Ser Asp Thr He Asn Ser Leu He Gly He Ala He Ala Leu Ser 
290 295 300 

Gly Leu Pro Phe Tyr Phe Leu He lie Arg Val Pro Glu His Lys Arg 
305 310 315 320 

Pro Leu Tyr Leu Arg Arg Ser Trp Gly Leu Pro Gin Gly Thr Ser Arg 
325 330 335 

Ser Cys Val Cys Gin Leu Leu Gin Lys Trp He Trp Lys Met Glu Glu 
340 345 350 

Arg Cys Pro Ser Asn Gly He Pro Ser Leu Thr Lys His His Leu Glu 
355 360 365 

Ser Xaa 
370 



<210> 125 

<211> 86 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (86) 

<223> Xaa equals stop translation 
<400> 125 

Met Gly Phe Trp Cys Gly cys Pro Phe Cys Leu Leu Val Val Leu Leu 
15 10 15 

Thr Asp Arg Thr Leu Scr Cy3 Arg Ser Val Gly Val Pro Cys Asn Val 
20 25 30 

Arg Cys Gin Cys Ala Pro Ala Gly Gly Cys Leu Pro Val Arg Leu Leu 
35 40 45 



Ala Gly Gin Gly ser Gly Thr His Leu Arg Arg Gin Ser Ala Arg Ser 
50 =5 SO 
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Gin lie Ser Ser Cys Met Leu GLy G]u Pro Leu Leu Ser Ser Lys Leu 
65 70 75 BO 

Ser Asp Arg Asp He xaa 
85 



<210> 126 
<211> 44 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (44) 

<22 3> Xaa eauals stop rran«Utior. 
<400> 126 

Met Tyr Thr Lys Thr His Lys Phe Lys Phe Tyr Asn Phe Leu Ser Leu 
15 10 15 

Trp lie Trp Lys He Phe Phe Leu Leu Phe Phe He Leu He Val Ala 
20 25 30 

Leu Ala Phe Pro He Pro Cys Leu Ser He Phe Xaa 
35 40 



<210> 127 
<211> 319 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (264) 

<223> Xaa equals any of the naturally occurring L-omino acids 
<220> 

<221> SITE 
<222> (303) 

<223> Xaa equals any of the naturally occurring L-ainino acids 
<400> 127 

Met Asn Thr Asp His Leu Arg Leu Thr Val Pro Asn Gly He Gly Ala 
1 5 10 15 

Leu Lys Leu Arg Glu Met Glu His Tyr Phe Ser Gin Gly Leu Ser Vai 
20 25 30 

Gin Leu Phe Asn Asp Gly Ser Lys Cly Lys Leu Asn His Leu Cys Giy 
35 40 45 

Ala Asp Phe Val Lys Ser Jlis Gin Lys Pro Pro Gin Gly Met Glu He 
50 55 60 

Lys Ser Asn Glu Arg Cys Cys Ser Phe Asp Gly Asp Ala Asp Arg lie 
65 70 75 8C 
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Val Tyr Tyr Tyr His Asp Ala Asp Gly His Phe His Leu Tie Asp Gly 
85 90 95 ■ 

Asp Lys 2le Ala Thr Leu lie Scr Ser Phe Leu Lys Glu Leu Leu Val 
100 105 110 

Glu He Gly Glu Ser Leu Asn lie Gly Val Val Gin Thr Ala Tyr Ala 
115 120 125 

Asn Gly Ser Ser Thr Arg Tyr Leu Glu Glu Val Met Lys Val Pro Val 
130 135 140 

Tyr Cys Thr Lys Thr Gly Val Lys His Leu His His Lys Ala Gin Glu 
145 150 155 160 

Phe Asp lie Gly Val Tyr Phe Glu Ala Asn Gly His Gly Thr Ala Leu 
165 * 170 175 

Phe Ser Thr Ala Val Glu Met Lys He Lys Gin Ser Ala Glu Gin Leu 
180 185 190 

Glu As? Lys Lys Arg Ly3 Ala Ala Lys Met Leu Glu Asn He He Asp 
195 200 205 

Leu Phe Asn Gin Ala Ala Gly Asp Ala lie Ser Asp Met Leu Val He 
210 215 220 

Glu Ala He Leu Ala Leu Lys Gly Leu Thr Val Gin Gin Trp Asp Ala 
225 230 235 240 

Leu Tyr Thr Asp Leu Pro Asn Arg Gin Leu Lys Val Gin Val Ala Asp 
245 250 255 

Arg Arg Val He Ser Thr Thr Xaa Ala Glu Arg Gin Ala Val Thr Pro 
260 265 270 

Pro Gly Leu Cln Glu Ala He Asn Asp Leu Vol Lys Lys Tyr Lys Leu 
275 260 235 

Ser Arg Ala Phe Val Arg Fro Ser Gly Thr Glu Asp Val Val Xaa Ser 
290 295 300 

He Cys Arg Ser Ary Leu Thr Arg Lys Cys Arg Ser Pro Cys Thr 
305 _ 310 315 



<210> 128 
<2ll> 4C 
<212> FRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (46) 

<223> Xaa equals stop iranslation 
<400> 128 

Mei Asp Ket Val Cys Phe Cys He Tyr Leu Gly Leu Leu Lys Phe He 
15 10 15 
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Ser Ala He Phe Cys Ser Phe Ser Glu C-lu Val Leu Tyr He Ser Phe 
20 25 30 



Val Lys Cys He Pro Lys Tyr Phe Val Glu Met Leu Leu Xaa 
35 40 45 



<210> 129 
<211> 709 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (139) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (275» 

<223> Xaa equals any of the naturally occurriny L-amino acids 
<220> 

<221> SITE 
<222> (414) 

<223> Xaa equals any of the naturally occurring L-ataino acids 
<220> 

<221> SITE 
<222> (438) 

<22 3> Xaa equals any of the naturally occurring L-anino acids 
<220> 

<221> SITE 
<222> (641) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (643) 

<222> Xaa equals any of the naturally occurring L-araino acids 
<220> 

<221> SITE 
<222> (696) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (697) 

<223> Xaa equals any of che naturally occurring L-amino acids 
<400> 129 

Met Ala Gly Leu Asn Cys Gly Val Ser He Ala Leu Leu G3y Val Leu 
^■5 10 15 



Leu Leu Gly Ala Ala Arg Leu Pro Arg Gly Ala Glu Ala Phe Glu lie 
20 25 30 
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Ala Leu Pro Arg Glu Ser Asn He Thr Val Leu lie Lys Leu Gly TKx 
35 40 45 

Pro Thr Leu Leu Ala Lys Pro Cys Tyr He Val He Ser Lys Arg His 
50 55 60 

He Thr Met Leu Sei He Lys Ser Gly Glu Arg He Val Phe Thr Phe 
65 70 75 80 

Ser Cys Gin Ser Pro Glu Asn His Phe Val He Glu He Gin Lys Asn 
B5 90 95 

He Asp Cys Met Ser Gly Pro Cys Pro Phe Gly Glu Val Gin Leu Gin 
100 105 110 

Pro Ser Thr Ser Leu Leu Pro Thr Leu Asn Arg Thr Phe He Trp Asp 
115 120 125 

Val Lys Ala His Lys Ser He Gly Leu Glu Leu Gin Phe Sftr He Pro 
130 ' 135 140 

Arg Leu Arg Glu He Gly Pro Gly Clu Ser Cys Pro Asp Gly Val Thr 
145 150 155 160 

His Ser He Ser Gly Arg He Asp Ala Thr Val Val Arg He Gly Thr 
165 170 175 

Phe Cys Ser Asn Gly Thr Val Ser Arg He Lys Met Xaa Glu Gly Val 
180 185 190 

Lys Met Ala Leu His Leu Pro Trp Phe His Pro Arg Asn Val Ser Gly 
195 200 205 

Phe Ser He Ala Asn Arq Ser Ser He Lys Arg Leu Cys He lie Glu 
210 215 220 

Ser Val Phe Glu Gly Glu Gly Ser Ala Thr Leu Met Ser Ala Asn Tyr 
225 230 235 240 

Pro Glu Gly Phe Pro Glu Asp Glu Leu Met Thr Trp Gin Phe Val Val 
24S 250 255 

Pro Ala His Leu Arg Ala Ser Val Ser Phe Leu Asn Phe Asn Leu Ser 
260 265 270 

Asn Cys Xaa Arg Lys Glu Glu Arg Val Glu Tyr Tyr He Pro Gly Ser 
275 280 2Hb 

Thr Thr Asn Pro Glu Val Phe Lys Leu Glu Asp Lys Gin Pro Gly Asn 
290 295 3C0 

Met Ala Gly Asn Phe Asn Leu Ser Leu Gin Gly Cys Asp Gin Asp Ala 
30 - 31C 315 320 

Gin Ser Pro Gly He Leu Arg Leu Gin Phe Gin Val Leu Val Gin His 
325 330 335 

Pro Gin Asn Glu Scr Asn Lys He Tyr Val Val Asp Leu Ser Asn Glu 



WO 00/06698 



PCT7US99/17130 



90 



340 



345 



350 



Arg Ala Met Ser Leu Thr lie Glu Pro Arg Pro Val Lys Gin Ser Arg 
355 360 365 

Lys Phe Val Pro Gly Cys Phe Val Cys Leu Glu Ser Arg Thr Cys Ser 
370 375 380 

Ser Asn Leu Thr Leu Thx Ser Gly Ser Lys His Lys lie Sex Phe Leu 
335 390 395 400 

Cys Asp Asp Leu Thr Arg Leu Trp Met Asn Val Glu Lys Xaa lie Ser 
405 410 415 

Cys Thr Asp His Arg Tyr Cys Gin Arg Lys Ser Tyr Ser Leu Gin Val 
420 425 43n 

Pro Ser Asp lie Leu Xaa Leu Pro Val Glu Leu His Asp Phe Ser Trp 
435 440 445 

Lys Leu Leu Val Pro Lys Asp Arg Leu Ser Leu Val Leu Val Prs Ala 
450 455 460 

Gin Lys Leu Gin Gin His Thr His Glu Lys Pro Cys Asn Thr Ser Phe 
465 470 475 430 

Ser Tyr Leu Val Ala Ser Ala He Pro Ser Gin Asp Leu Tyr Phe Gly 
4B5 490 495 

ser Phe Cys Pro Gly Gly Ser He Lys Gin He Gin Val Lys Gin Asn 
500 505 5.10 

He Ser Val Thr Leu Arg Thr Phe Ala Pro Ser Phe Arg Gin Glu Ala 
515 520 525 

Ser Arg Gin Gly Leu Thr Val Ser Phe He Pro Tyr Phe Lys Glu Glu 
530 535 540 

Gly val Phe Thr Val Thr Pro Asp Thr Lys Ser Lys' Val Tyr Leu Arg 
545 550 555 560 

Thr Pro Asn Trp Asp Arg Gly Leu Pro Ser Leu Thr Ser Val Ser Trp 
565 57C 575 

Asn lie ser Val Pro Arg Asp Gin Val Ala Cys Leu Thr Phe Phe Lys 
580 585 590 

Glu Arg Ser Gly Val Vol Cys Gin Tlu Gly Arg Ala Phe Met He He 
595 600 635 

Gin Glu Gin Arg Thr Arg Ala Glu Glu He Phe Ser Leu Asp Glu Asp 
610 615 620 

Val Leu Pro Lys Pro Ser Phe His His His Ser Phe Trp Val Asn He 
625 630 635 640 

Xaa Asn Xaa Ser Pro Thr Ser Gly Lys Cln Leu Asp Leu Leu Phe Ser 



645 



650 



655 
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Val Thr Leu Thr Pro Arg Thr Val 
660 



Ala Val Gly Gly Gly Val Leu Leu 
675 680 

Cys Cys Val Lys Lys Lys Lys Xaa 
€90 695 

lie Tyr Asn Gly Asn 
705 



Asp leu Thr Val He Leu He Ala 
665 670 

Leu Ser Ala Leu Gly Leu lie lie 
685 

Xaa Thr Arg Gly Pro Ala Val Gly 
700 



<210> 130 
<211> 415 
<212> PRT 

^2Ij\> Homo sapiens 
<220> 

<221? SITE 
<222> (415) 

<223> Xaa equals stop translation 
<400> 130 

Ket Thr Lys Ala Arg Leu Phe Arg Leu Trp Leu Val Leu Gly Ser Val 
15 10 15 

Phe Met He Leu Leu He He Val Tyr Trp Asp Ser Ala Gly Ala Ala 
20 25 30 

His Phe Tyr Leu His Thr Ser Phe Scr Arg Pro His Thr Gly Pro Pro 
35 40 45 

Leu Pro Thr Pro Gly Pro Asp Arg Asp Arg Glu Leu Thr Ala Asp Ser 
50 55 60 

Asp Val Asp Glu Phe Leu Asp Lys Phe Leu ser Ala Gly Val Lys Gin 
65 70 75 30 

Ser Asp Leu Pro Arg Lys Glu Thr Glu Gin Pro Pro Ala Pro Gly Ser 
85 90 95 

Met Glu Glu Asn Val Arg Gly Tyr Asp Trp Ser Pro Arg Asp Ala Arg 
100 105 110 

Arg Ser Pro Asp Gin Gly Arg Gin C-ln Ala Glu Arg Arg Ser Val Leu 
115 120 12b 

Arg Gly Phe cys Aia Asn Ser ser Leu Ala Phe Pro Thr Lys Glu Arg 
130 135 mo 

Ala Phe Asp Asp He Pro Asn Ser Glu Leu Ser His Leu He Val Asp 
145 150 155 160 

Asp Arg Kis Gly Ala He Tyr Cys Tyr Val Pro Lys Val Ala Cys Thr 
165 170 175 

Asn Trp Lys Arg Val Met He Val Leu Ser Gly ser Leu Leu His Arg 
180 185 190 
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Gly Ala Pro Tyr Arg Asp Pro Leu Arg He Pro Arg Glu His Val His 
195 200 205 

Asn Ala Ser Ala His Leu Thr Phe Asn Lys Phe Trp Arg Arg Tyr Gly 
210 215 220 

Lys Le\: Ser Arg His Leu Met Lys Val Lys Leu Lys Lys Tyr Thr Lys 
225 230 235 240 

Phe Leu Phe Val Arg Asp Pro Phe Val Arg Leu He Ser Ala Phe Arg 
245 250 255 

Ser Lys Phe Glu Leu Glu Asn Glu Glu Phe Tyr Arg Lys Phe Ala Val 
260 265 270 

Pro Met Leu Arg Leu Tyr Ala Asn His Thr Ser Leu Pro Ala Her Ala 
275 280 285 

Arg Glu Ala Phe Arc Ala Gly Leu Lys Val Ser Phe Ala Acn Phe He 
290 295 300 

Gin Tyr Leu Leu Asp Pro His Thr Glu Lys Leu Ala Pro Phe Asn Glu 
305 310 315 320 

His Trp Arg Gin Val Tyr Arg Leu Cys His Pro Cys Gin He Asp Tyr 
325 330 335 

Asp Phe Val Gly Lys Leu Glu Thr Leu Asp Glu Asp Ala Ala Gin Leu 
340 345 350 

Leu Gin Leu Leu Gin Val Asp Arg Gin Leu Arg Phe Pro Pro Ser Tyr 
355 360 365 

Arg Asn Arg Thr Ala Ser Ser Trp Glu Glu Asp Trp Phe Ala Lys He 
370 375 380 

Pro Leu Ala Trp Arg Gin Gin Leu Tyr Lys Leu Tyr Glu Ala Asp Phe 
385 390 395 403 

Val Leu Phe Gly Tyr Pro Lys Pro Glu Asn Leu Leu Arg Asp Xaa 
4C5 410 415 



<210> 131 
<211> 242 
<212> PXT 
<213> Homo sapiens 

<400> 131 

Met Gin Leu Gly Ser Val Leu Leu Ihr Arg Cys Pro Phe Trp Gly Cys 
lb 10 15 

Phe Ser Gin Leu Mp.t Leu Tyr Ala Glu Arg Ala Glu Ala Arg Arg Lys 
20 25 30 

Pro Asp He Pro Val Pro Tyr Leu Tyr Phe Asp Met Gly Ala Ala Val 
35 40 45 
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L«u Cys Ala Ser Pho Met Ser Phe Gly Val Lyc Arg Arg Trp Phe Ala 
50 55 60 

Leu Gly Ala Ala Leu Gin Leu Ala He Ser Thr Tyr Ala Ala Tyr He 
65 *70 75 60 

Cly Gly Tyr Val His Tyr Gly Asp Trp Leu Lys Val Arg Met Tyr Ser 
85 90 95 

Arg Thr Val Ala He lie Gly Gly Phe I.eu Val Leu Ala Ser Gly Ala 
100 105 110 

Gly Glu Leu Tyr Arg Arg Lys Pro Arg Ser Arg Ser Leu Gin Ser Thx 
115 120 125 

Gly Gin Val Pho Leu Gly lie Tyr Leu He Cys Val Ala Tyi' Set Leu 
130 135 140 

Gin His Ser Lys Glu Asp Arg Leu Ala Tyr Leu Asn His Leu Pro Gly 
145 150 155 160 

Gly Glu Leu Met lie Gin Leu Phe Phe Val Leu Tyr Gly He Leu Ala 
155 170 175 

Leu Ala Phe Leu Ser Gly Tyr Tyr Val Thr Leu Ala Ala Gin He Leu 
180 185 190 

Ala Val Leu Leu Pro Pro Val Met Leu Leu He Asp Gly Asn Val Ala 
195 200 205 

Tyr Trp His Asn Thr Arg Arg Val Glu Phe Trp Asn Gin Met Lys Leu 
210 215 ' 220 

Leu Gly Glu Ser Val Gly He Phe Giy Thr Ala Val He Leu Ala Thr 
225 230 235 240 

Asp Gly 



<210> 132 
<211> 313 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (313) 

<223> Xaa equals stop translation 
<400> 132 

Met Glu Ser Leu Tyr Asp Leu Trp Glu Phe Tyr Leu Pro Tyr Leu Tyr 
15 10 15 

Ser Cys He Ser Leu Met Gly Cys Lsu Leu Leu Leu Leu Cys Thr Pro 
20 25 30 



Val Gly Leu Ser Arg Met Phe Thr Val Met Gly His Leu Leu Val Lys 
35 40 45 
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Pro Thr He Leu Glu Asp Lou Asp Glu Gin He Tyr Lie lie Thr Leu 
50 55 60 

Glu Glu Glu Ala Leu Gin Arg Arg Leu Asn Gly Leu Ser Ser Ser Val 
65 70 75 30 

Clu Tyr Asn He Met Glu Leu Glu Gin Glu Leu Glu Asn Val Lys Thr 
85 90 95 

Leu Lys Thr Lys Leu Glu Arg Arg Lys Lys Ala Ser Ala Trp Glu Arg 
100 105 110 

Asn Leu Val Tyr Pro Ala Val Met Val Leu Leu Leu He Glu Thr Ser 
115 120 125 

He Ser Val Leu Leu Vol Ala Cys Asn He Leu Cys Leu Leu Val Asp 
130 135 140 

Glu Thr Ala Met Pro Lys Gly Thr Arg Gly Pro Gly He Gly Asn Ala 
145 150 155 160 

Ser Leu Ser Thr Phe Gly Phe Val Gly Ala Ala Leu Glu He He Leu 
165 170 175 

He Phe Tyr Leu Met Val Ser Ser Val Val Gly Phe Tyr Ser Leu Arg 
180 185 190 

Phe Phe Gly Asn Phe Thr Pro Lys Lys Asp Asp Thr Thr Met Thr Lys 
195 200 205 

He He Gly Asn Cys Val Ser He Leu Val Leu Ser Ser Ala Leu Pro 
210 215 220 

Val Met Ser Arg Thr Leu Gly He Thr Arg Phe Asp Leu Leu Gly Ast> 
225 230 235 243 

Phe Gly Arg Phe Asn Trp Leu Gly Asn Phe ']yr He Val Leu Ser Tyr 
245 250 255 

Asn Leu Leu Phe Ala He Val Thr Thr Leu Cys Leu Val Arg Lys Phe 
260 265 270 

Thr Ser Ala Val Arg Glu Glu Leu Phe Lys Ala Leu Gly Leu His Lys 
27 5 280 285 

Leu His Leu Pro Asn Thr Ser Arg Asp Ser Glu Thr Ala Lys Pro Ser 
29 t> 295 300 

Val Asn Gly His Gin Lys Ala Leu Xaa 
305 310 



<210> 133 
<211> 183 
<212> PRT 
<213> Homo sapiens 

<220> 
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<221> SITE 
<222> flB3) 

<223> Xaa equals scop translation 
<400> 133 

Met Met Val Cys Ser lie Met Met. Tyr Phe Leu Leu Gly He Thr Leu 
15 10 15 

Leu Arg Ser Tyr Met Gin ser Val Trp Thr Glu Glu Ser Gin Cys Thx 
20 25 30 

Leu Leu Asn Ala Ser He Thr Glu Thr Phe Asr. Cys Ser Phe Ser Cys 
35 40 45 

Gly Pro Asp Cys Trp Lys Leu Ser Gin Tyr Pro Cys Leu Gin Val Tyr 
50 55 GO 

Val Asn Leu Thr Ser Ser Gly Glu lys Leu Leu Leu Tyr His Thr Glu 
65 70 75 80 

Glu Thr He Lys He Asn Gin Lys Cys Ser Tyr He Pro Lys Cys Gly 
85 90 95 

Lys Asn Phe Glu Glu Ser He- Ser Leu Val Asn Val Val Met Glu Asn 
100 105 110 

Phe Arg Lys Tyr Gin Hie Phe Ser Cya Tyr Ser Asp Pro Glu Gly Asn 
115 120 125 

Gin Lys Ser Val He Leu Thr Lys Leu Tyr Ser Ser Asn Val Leu Phe 
130 135 140 

His Ser Leu Phe Trp Pro Thr Cys Y.ez Met Ala Gly Gly Val Ala He 
"5 150 155 160 

Val Ala Met Val Lys Leu Thr Glr. Tyr Leu Ser Leu Leu Cvs Glu Arg 
1S5 170 " 175 

He Gin Arg He Asn Arg Xaa 
180 



<210> 134 
<211> 147 
<212> PRT 

<213> Homo sapiens 
<220> 

<22X> SITE 
<222> (147) 

<223> Xaa equals stop translation 
<400> 134 

Met Trp Lys Leu Trp Arg Ala Glu Glu Gly Ala Ala Ala Leu Gly Gly 
1 5 10 15 



Ala Leu Phe Leu Leu Leu Phe Ala Leu Gly Val Arg Gin Leu Leu Lys 
20 25 30 
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Gin Arg Arg Pro Me?t Gly Phe Pro Pro Gly Pro Pro Gly Lev: Pro Phe 
35 40 45 

He Gly Asn He Tyr Ser Leu Ala Ala Ser Ser Glu Leu Pro His Val 
50 55 60 

Tyr Met Arg Lys Gin Ser Gin Val Tyr Gly Glu Val Gin Pro Arg Arg 
65 70 75 80 

Ala Pro Gly Arg Glu Gly Arg Gin Ala Gly Pro Gly Trp Pro Gly Pro 
85 90 95 

Ser Trp Leu Asp Leu Trp Pro Pro Leu Gly Arg Leu Val Gly Thr Ser 
100 105 110 

Pre Cyc Ala Gly Cys Pro Leu Arg Asp Thr Arg Phe Pro Cly Leu Glu 
115 120 125 

Gly Arg Ser Pro Arg Arg Arg Ala Pro Leu Gin Gly Glu Pro Arg Pro 
130 135 140 

Cys Arg Xaa 
145 



<210> 135 
<211> 122 
<212> PRT 

<213> Homo sapiens 
<400> 135 

Met Arg Val Arg lie Gly Leu Thr Leu Leu Leu Cys Ala Val Leu Leu 
1 5 1C 15 

Ser Leu Ala Ser Ala Ser Ser Asp Glu Glu CJly Rpr Gin Asp Glu Ser 
20 25 30 

Leu Asp Ser Lys Thr Thr Leu Thr Ser Asp Glu Ser Val Lys Asp His 
3b 40 45 

Thr Thr Ala Gly Arg Val Val Ala Gly Gin lie Phe Leu Asp Ser Glu 
50 55 60 

Glu ser Glu Leu Glu Ser Ser lie Gin Glu Glu Glu Asp Ser Leu Lys 
65 70 75 80 

Ser Gin Glu Gly Glu Ser Val Thr Glu Asp He Ser Phe Leu Glu Ser 
85 90 95 

Pro Asr. Pro Glu Asn Lys Asp Tyr Glu Glu Pro Lys Lys Val Arg Lys 
100 105 110 

Pro Gly ser Leu Asp He Phe Leu Ala Phe 
U5 120 



<210> 136 
<211> 112 
<212> PRT 
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<213> Homo sapiens 



<400> 136 

Mec Ala Arg Gly Ser Leu Arg Arg Leu Leu Arc Leu Leu Val Leu Gly 
1 5 io is 

Leu Trp Leu Ala Leu Leu Arg Ser Val Ala Gly Glu Gin Ala Pro Gly 
20 25 30 

Thr Ala Pro Cys Ser Arg Gly Ser Ser Trp Spr Ala Asp Leu Asp Lys 
35 40 45 

Cys Met Asp Cys Ser Thr Ser Cys Pro Leu Pro Ala Ala Leu Ala His 
50 55 60 

Pro Trp Gly Arg Ser Glu Pro Anp Leu Arg Ala Gly Ala Ala Phe Trp 
65 70 * 75 80 

Leu Phe Gly Leu Glu Thr Met Pro Gin Arg Glu Lys Phe Thr Thr Pro 
85 90 95 

He Glu Glu Thr Gly Gly Glu Gly cys Pro Ala Val Ala Leu lie Gin 
100 105 110 



<210> 137 
<211> 140 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (140) 

<223> Xaa equals stop translation 
<400> 137 

Met Leu Leu Gly Pro Val Pro He Leu His He Lvs Ser Gin Leu Trp 
1 5 10 * 15 

Leu Leu Val Leu He Leu Val Val Ser Gly Leu Ser Ala Gly Met Ser 
20 25 30 

He lie Pro Thr Phe Pro Clu He Leu Ser Cys Ala His Glu Asn Gly 
35 40 45 

Phe Glu Glu Gly Leu Ser Thr Leu Gly Leu Val Ser Gly Leu Phe Ser 
50 55 60 

Ala Met Trp Ser He Gly Ala Phe Met Gly Pro Thr Leu Gly Gly Phe 
65 70 75 80 

Leu Tyr Glu Lys He Gly Phe Glu Trp Ala Ala Ala He Gin Gly Leu 
85 90 95 

Trp Ala Leu He Ser Gly Leu Ala Met Gly Leu Phe Tyr Leu Leu Glu 
100 105 110 
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Tyr Ser Arg Arg Lys Arg Ser Lys Ser Gin Asn lie Leu Ser Thr Glu 

115 120 125 

Glu Glu Arg Thr Thr Leu Leu Pro Asn Glu Thr Xaa 

130 135 140 



<210> 138 

<211> 404 

<212> PRT 

<213> Homo sapiens 

<400> 138 

Met Arc Leu Gin Asp Val Tyr Met Leu Asn Val Lys Gly Leu Ala Arg 
1 S 10 15 

Gly Val Phe Gin Arg Val Thr Gly Ser Ala He Thr Asp Leu Tyr Ser 
20 2S 30 

Pro Lys Arg Leu Phe Ser Leu Thr Gly Asp Asp Cys Phe Gin Val Gly 
35 40 45 

Lys Val Ala Tyr Asp Met Giy Asp Tyr Tyr His Ala He Pro Trp Leu 
50 55 60 

Glu Glu Ala Val Ser Leu Phe Ary Gly Ser Tyr Gly Glu Trp Lys Thr 
65 70 75 80 

Glu Asp Glu Ala Ser Leu Glu Asp Ala Leu Asp His Leu Ala Pho Ala 
85 90 95 

Tyr Phe Arg Ala Gly Asn Val Ser Cys Ala Leu Ser Leu Ser Arg Glu 
100 105 110 

Phe Leu Leu Tyr Ser Pro Asp Asn Lys Arg Met Ala Arg Asn Val Leu 
115 120 125 

Lys Tyr Glu Arg Leu Leu Ala Glu Ser Pro Asn His Val Val Ala Glu 
130 135 140 

Ala Val He Gin Arg Pro Asn Tie Pro His Leu Gin Thr Arc Asp Thr 
145 150 155 160 

Tyr Glu Gly Leu Cys Gin Thr Leu Gly Ser Gin Pro Thr Leu Tyr Gin 
165 170 175 

He Pro ser Leu Tyr cys Ser Tyr Glu Thr Asn Ser Asn Ala Tyr Leu 
180 185 190 

Leu Leu Gin Pro He Arg Lys Glu Val lie His Leu Glu Pro Tyr He 
195 200 205 

Ala Leu Tyr His Asp Phe Val Ser Asp Ser Glu Ala Gin Lys He Arg 
210 215 220 

Glu Leu Ala Glu Pro Trp Leu Gin Arg Ser Val Val Ala Ser Gly Glu 
225 230 235 240 
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Lys Gin Leu Gin Val Glu Tyr Arg lie Ser Lys Scr Ala Trp Leu Lys 
245 250 255 

Asp Thr Val Asp Leu Lys Leu Val Thr Leu Asn His Arer He Ala Ala 
260 265 270 

Leu Thr Gly Leu Asp Val Arg Pro Pro Tyr Ala Glu Tyr Leu Gin Val 
2? 5 280 285 

Val Asn Tyr Gly He Gly Gly His lyr Gin Pro His Phe Asp His Ala 
290 295 300 

Thr Ser Pro Ser Ser Pro Leu Tyr Arg Met Lys Ser Gly Asn Arg Val 
305 310 315 320 

Ala Thr Rh« M 9 t He Tyr Leu Ser Ser Voi Glu Ala Gly Gly Ala thr 
325 330 335 

Ala Phe He Tyr Ala Asn Leu Ser Val Pro Val Val Arg Asr. Ala Ala 
340 345 350 

Leu Phe Trp Trp Asn Leu His Arg ser Gly Glu Gly Asp Ser Asp Thr 
355 360 365 

Leu His Ala Gly Cys Pro Val Leu Val Gly Asp Lys Trp Val Ala Asn 
370 375 380 

Lys Trp He His Glu Tyr Gly Gin Glu Phe Arg Arg Pro Cys Ser Ser 
385 390 395 400 

Ser Pro Glu Asp 



<210> 139 
<211> 96 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (96) 

<223> Xaa equals stop translation 
<400> 139 

Met Lys Ala Pro His Thr Gly Val Leu His Leu Gly Ser Val Trp Val 
1 5 10 15 

Phe Leu Gly Pro Phe Leu Leu Gly Val Gly Tyr Thr I.eu Thr Phe Asn 
20 25 30 

Pre Leu Ser Gly Cys Met ser Thr Val Arg Trp Leu Asn Ser Asn He 
35 40 45 

Thr Ala Asn Arg Thr Leu Ser Arg Ser Val Cys His Val Thr Pro Leu 
SO 55 60 

His Arg Ser Leu Ser Pro His Asp Gly Glu Tyr Leu Arq Gin Met Leu 
65 70 75 ac 
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Lgu Asn Ser Ser Ser Arg Ala Gly Glu Ala Gly Ser Tro Gly Tyr Xaa 
B5 90 " 95 



<210> 140 
<211> 240 
<212> PRT 

<213> Homo scpiens 
<220> 

<221> SITE 
<2Z2> (2 AO) 

<223> Xaa equals stop translation 
<400> 140 

Met Gly Ser Cys Ala Arg Leu Leu Leu Leu Trp Gly Cys Thr Val Val 
1 5 10 15 

Ala Ala Gly Leu Ser Gly Val Ala Gly Val Ser Ser Arg Cys Glu Lys 
20 25 30 

Ala Cys Asn Pro Arg Met Gly Asn Leu Ala Leu Gly Arg Lys Leu Trp 
35 40 45 

Ala Asp Thr Tar Cys Gly Gin Asn Ala Thr Glu Leu Tyr Cys Phe Tyr 
50 55 60 

Ser Glu Asn Thr Asp Leu Thr Cys Arg Gin Pro Lys Cys Asp Lys Cys 
65 70 75 80 

Asn Ala Ala Tyr Pro His Ala His Leu Pro Ser Ala Met Ala Asp 

85 90 95 

Ser Ser Phe Arg Phe Pro Arg Thr Trp Trp Gin Ser Ala Glu Asp Val 
100 105 110 

His Arg Glu Lys He Gin Leu Asp Leu Glu Ala Glu Phe Tyr Phe Thr 
115 120 125 

His Leu He Val Mer Phe Lys Ser Pro Arg Pro Ala Ala Met Val Leu 
130 135 140 

Asp Arg Ser Gin Asp Phe Gly Lys Thr Trp Lys Pro Tyr Lys Tyr Phe 
145 150 155 160 

Ala Thr Asn Cys Ser Ala Thr Phe Gly Leu Glu Asp Asp Val Val Lys 
165 170 175 

Lys Gly Ala He Cys Thr Ser Lys Tyr Ser Ser Pro Phe Pro Cys Thr 
180 185 190 

Gly Arg Lys Val He Phe Ly;, Ala Leu Ser Pro Pro Tyr Asp Thr 31 u 
195 200 205 

Asn Pro Tyr Ser Ala Lys Val Gin Glu Gin Leu Lys He Thr Asn Leu 
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210 



215 



220 



Pro Arg Ala Ala Ala Glu Thr 
225 230 



Thr Val Leu Ser Leu Ser Gl 
235 



Lys Xaa 
240 



<210> 141 
<211> 54 
<212> PRT 

<213> Homo sapiens 
<220> 

<22±> SITE 
<222> (54) 

<223> Xaa equals stop translation 
<400> 141 

Met Met lie Ser Gly Leu Lys Leu Leu Val Leu Phe Leu Lys Phe Ala 
15 10 15 

Pro Glu Asn Tyr Cys Leu Ser Thr Glu Thr Leu Gin Met Pro Asn Arg 
20 25 30 

His Leu Arg Leu Ser Lys Ala Thr Cys Tyr Leu Met Ly3 Cys Leu Leu 
35 40 45 

Pro Ser Tyr Phe Glu Xaa 
50 



<210> 142 
<211> 67 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (67) 

<223> Xaa equals stop translation 
<400> 142 

Ket Arg Ser Leu He Ser Ser His Pro Cys Gin His Leu Leu Leu Leu 
1 5 10 15 

Leu Leu Leu Leu Phe Leu Il« Leu Ala He Leu val Asp Val Lys Trp 
20 25 30 

Tyr Leu Val Leu Phe He Cys He Ser Leu Met Thr Ser Asp Val Glu 
35 40 45 

His Leu Phe Met Cys Leu Leu Ala He Arg He Ser Ser Trp Arc? Asn 
50 55 60 

Val Tyr Xaa 
65 
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<210> 143 
<211> 10B 
<212> PEIT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (46) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (55) 

<22'i> Xaa equals any cf the naturally occurring L-amino acids 
<220> 

<221> SITE 
<;222* (58) 

<223> Xaa equals any of the naturally occurring r. -amino acids 
<220> 

<221> SITE 
<222> (67) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 143 

Met Phe Tyr Lys Leu Thr Leu He Leu Cys Glu Leu Ser Val Ala Gly 
15 10 15 

Val Thr Gin Ala Ala Ser Gin Arg Pro Leu Gin Arg Leu Pro Arg His 
20 25 30 

He Cys Ser Gin Arg Asn Pro Pro Gly Arg Cys Leu Leu Lys Ala Xaa 
35 40 45 

Leu Gin Thr Thr Trp Gly Xaa Pro Asp Xaa Gin Phe Pro Gly Cys Pro 
50 55 60 



His Pro Xaa Arg Val Thr Leu Asn 
65 70 

Glu Lys Lys Ala Ala Asp Leu Lys 
85 

Tyr Leu Ser Ala Phe Ser Glu Arg 
100 



Ala Arg Gin Met Gly Asn Gly Lys 
75 80 

Leu Lys Phe Pro Gin Lys Arg Phe 
90 95 

He Lys Ala Phe 
105 



<210> 144 

<211> 84 

<212> PP.T 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> (84) 

<223> xaa equals step translation 
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<400> 144 

Met Ala Ser Val Gly Thr Thr Leu 
1 5 

lie Pro Thr Arg Val Ser Asp Pro 
20 

Pro Trp Lys Thr lie Thr He He 

35 40 

Leu Gly Trp Thr Gly Leu Ser Trp 
50 55 

Veil Met Gly Arg Gin Trp Leu Gly 
65 70 

Ser Gly Ser Xaa 



Val Ser Pro Leu Leu Cys Leu Leu 

10 15 

Trp Leu Gin Asn Thr Pro Leu His 

25 30 



Asp Tyr uyr Leu ser Leu Gly Phe 
45 

Val Val His Phe Gly Ala Ser Ala 
60 



Ser Leu Gin Arg Leu Pro Cys He 
75 80 



<210> 145 
<211> 166 
<212> PRT 

<213> Homo sapiens 
<400> 145 

Met Gly Ser Arg Phe Leu Leu Val Leu Leu Ser Gly Leu Thr Val Leu 
15 10 15 

Leu Ala Leu Pro Gly Ser Glu Ala Lys Asn Ser Gly Ala Ser Cys Pro 
20 25 30 

Pro Cys Pro Lys Tyr Ala Ser Cys His Asn Ser Thr His Cys Thr Cys 
35 40 45 

Glu Asp Gly Phe Arg Ala Arg Ser Gly Arg Thr Tyr Phe His Asp Ser 
50 55 60 

Ser Glu Lys Cys Glu Asp lie Asn Glu Cys Glu Thr Gly Leu Ala Lys 
55 70 75 80 

Cys Lys Tyr Lys Ala Tyr Cys Arg Asn Lys Val Gly Gly Tyr lie Cys 
85 90 95 

Ser Cys Leu Val Lys Tyr Thr Leu Phe Asn Pho Leu Ala Gly He He 
100 105 110 

Asp Tyr Asp His pro Asp Cys Tyr Glu Asn Asn Ser Gin Gly Thr Thr 
115 120 125 

Gin Ser Asn Val Asp He Trp Val Ser Gly Val Lys Pro Gly Phe Gly 
"0 135 140 

Lys Gin Leu Val Arg He Thr Met Pro Phe Ser Tyr Pro Asn Tie Asn 
145 150 155 160 

Met Ser Ser Cys Asp Phe 
165 
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<210> 146 

<211> 70 

<2X2> PRT 

<213> Homo sapiens 

<400> 146 

Met Lys Pro Lys His Leu Glu Trp Cys Leu Ala His ser Trp Cys Val 
1 5 10 15 

He Trp Leu Ser Phe Val Ser Pro Pro Thr Ser His Leu Glu Cys Asp 
20 25 30 

Gly Phe Pro Gly Ser Leu Leu Pro Pro Cys Glu Glu Gly Arg Cys Phe 
35 40 45 

Pro Phe Thr Phe His His His Asp Cys His Gly Cys Ser Pro Leu Gin 
5C 55 60 " 

Ser Ser Pro Gly Gin His 
65 70 



<210> 147 
<211> 412 
<212> PRT 
<213> Homo sapiens 

<400> 147 

Met Cys Cys Trp Pro Leu Leu Leu Leu Trp Gly Leu Len Pro Gly Thr 
1 5 10 15 

Ala Ala Gly Gly Ser Gly Arg Thr Tyr Pro His Arg Thr Leu Leu Asp 
20 25 3C 

Ser Glu Gly Lys Tyr Trp Leu Gly Trp Ser Gin Arg Gly Scr Gin He 
35 40 45 

Ala phe Arg Leu Gin Val Arg Thr Ala Gly Tvr Val Gly Phe Gly Phe 
50 55 " 60 

Ser Pro Thr Gly Ala Mot Ala Ser Ala Asp He Val Val Gly Gly Val 
65 70 75 80 

Ala His Gly Arg Pro Tyr Leu Gin Asp Tyr Phe Thr Asn Ala Asn Arc 
RS 90 95 

Glu Lgu Lys Lys Asp Ala Gin Gin Asp Tyr His Leu Glu Tyr Ala Met 
1-00 105 no 

Glu Asn Ser Thr His Thr He He Clu Phe Thr Arg Glu Leu His Thr 
115 120 125 

Cys Asp He Asn Asp Lys Ser He Thr Asp Ser Thr Val Arg Val Tie 
130 135 140 

Trp Ala Tyr His His Glu Asp Ala Gly Glu Ala Gly Pro Lys Tyr His 
145 150 155 160 
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Asp Ser Asn Arg Gly Thr lys Ser Leu Arg Leu Leu Asn Pro Glu Lys 
165 170 175 

Thr Ser Val Leu Ser Thr Ala Leu Pro Tyr Phe Asp Leu Val Asn Gin 
160 185 190 

Asp Val Pro lie Pro Asn Lys Asp Thr Thr Tyr Trp Cys Gin Met Phe 
195 200 205 

Lys He Pro Val Phe Gin Glu Lys His His Val He Lys Val Glu Pro 
210 215 220 

Val He Gin Arg Gly His Glu Ser Leu Vol His His He Leu Leu Tyr 
225 230 235 240 

Gin Cys Ser Asn A.?n Phe Asn Asp Ser Val Leu Glu ."f-r Gly K is Glu 
245 250 255 

Cys Tyr Kis Pro Asn Met Fro Asp Ala Phe Leu Thr Cys Glu Thr Val 
260 265 270 

He Phe Ala Trp Ala He Gly Gly Glu Gly ?hc Scr Tyr Pro Pro His 
275 280 285 

Val Gly Leu Ser Leu Gly Thr Pro Leu Asp Pro His Tyr Val Let: Leu 
290 295 300 

Glu Val His Tyr Asp Asn Pro Thr Tyr Glu Glu Gly Leu He Asp Asn 
3 °5 310 315 320 

Ser Gly Leu Arg Leu Phe Tyr Thr Met Asp Tie Arg Lys Tyr Asp Ala 
325 330 335 

Gly Val He Glu Ala Gly Leu Trp VaL Ser Leu Phe His Thr He Pro 
340 345 350 

Pro Gly Met Pro Glu Phe Gin Ser Glu Gly His Cys Thr Leu Glu Cys 
355 360 365 

Leu Glu Glu Leu Trp Lys Pro Lys Ser Gin Val Glu Phe Met Cys Leu 
370 375 380 

Leu Phe Phe Ser Met Leu Thr Trp Leu Ala Glu His Gin Ala Ala Ser 
385 390 395 400 

Phe Ser Lys Arg Glu Gly Asn Glu Tie Thr Cys Leu 
405 410 



<210> 148 
<211> 85 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (85) 

<223> Xao equals stop translation 
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<400> 148 

Met Aan Val Phe Leu Pro Pro Ala Leu Gly Thr Trp Cly Val Ala Arg 
15 10 15 

Phe Phe Pro His Leu Val Pro Glu Arg Trp Cys Leu Val Phe Cys Cys 
20 25 30 

Trp He Phe Phe Phe Phe Phe Phe Phe Cys Thr Lys Val Ala Thr Arg 
35 40 45 

Ser Val Leu Gly Asp Gin Ala Gly Leu Gly Val Gly Gly Pro His Leu 
50 55 GO 

Pro Leu Pro Gly Ser His Ser Val Ser Val Pro Glu Lys Thr lie Phe 
65 70 75 80 

Ser Leu Lys Gin Xaa 
85 



<210> 149 
<211> 154 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (154) 

<223> Xaa equals scop translation 
<400> 149 

Met Gly Arg Leu Pro Leu Leu Arg Arg Val Leu Lys Gly Leu Gin Leu 
1 5 10 15 

Leu Leu Ser Leu Leu Ala Phe He Cys Glu Glu Val Val Ser Gin Cys 
20 25 30 

Thr Leu Cys Gly Gly Leu Tyr Phe Phe Glu Phe Val Ser Cys Ser Ala 
35 40 45 

Phe Leu Leu Ser Leu Leu He Leu He Val Tyr Cys Thr Pro Phe Tyr 
50 55 60 

Glu Arg Val Asp Thr Thr Lys Val Lys Ser Ser Asp Phe Tyr He Thr 
65 70 75 80 

Leu Gly Thr Gly Cys Val Phe Leu Leu Ala Ser He He Phe Val Ser 
85 90 95 

Thr His Asp Arg Thr Ser Ala Glu He Ala Ala He Val Phe Gly Phe 
100 105 110 

He Ala Ser Pne Met Phe Leu Leu Asp Phe He Thr Met Leu Tyr Glu 
115 120 125 

Lys Arg Gin Glu Ser Gin Leu Arg Lys Pro Glu Aan Thr Thr Arg Ala 
130 135 140 

Glu Ala Leu Thr Glu Pro Leu Asn Ala Xaa . 
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<210> 150 

<211> 130 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITS 
<222> (130) 

<223> Xaa equals stop translation 
<400> 150 

Met Arg Gly His Leu Ala Gly Phe Pro Ala Leu Ser Gly Leu Ala Ser 
i 5 id 15 

Val Cys Leu Trp Ala Thr Phe Ser Ala Gin Leu Pro Gly Pro Val Ala 
20 25 30 

Ala Thr Ser Trp Thr Pro Ala Pro Leu Gly Cys Ser Ala Ala Arg Ser 
35 40 ' 45 

Gly Pro Glu Lys Arg Leu Gly Thr Ala Ala Pro Gly Ser Ala Ala Ser 
50 55 60 

Leu Ala Glti Ala Gly Pro Gly Ala Pro cys Arg Val Leu Pro Val Asp 
65 7 0 75 8 3 

Pro Ala Pro Ala Ala Leu Asn Val Arg Glu Pro Gly Trp Leu Gly Gly 
85 90 95 

Leu Ph^ Asp Gly Ala Leu Leu Gin Val Leu Leu Asn Phe Leu Arg Lys 
100 105 110 

Ser Thr Asp Val Leu Met Asp Thr Arg Glu Ala Glu Ser Leu Glu Val 
115 120 125 

Glu Xaa 
130 



<210> 151 
<211> 62 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (62) 

<223> Xao equals step translation 
<400> 151 

Met Leu Phe Trp Ala *ryr Pro He Cys Val Phe He Asp S*r Leu Ser 
15 10 15 

Cys Gin Pro Cys Leu Trp Ser Thr Gly Ala Thr Ser His Phe Asn Ser 
20 25 30 
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Pro Thr Thr Ser Pro Leu The Thr Leu Phe Met Pro Cys Ala Leu Ala 
35 40 45 

Pro Asn Pro Phe Thr Gin Leu Gly Lys Leu Asp Asp Arg Xaa 
50 55 60 



<21C> 152 

<211> 225 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> (225) 

<223> Xaa equals atop translation 

<400> 152 

Met Gly lie Phe Pro Gly He lie Leu He Phe Leu Arg Val Lys Phe 
3 5 10 15 

Ala Thr Ala Ala val He Val Ser Gly His Gin Lys Ser Thr Thr Val 
20 25 30 

Ser His Glu Met Ser Gly Leu Asn Trp Lys Pro Phe Val Tyr Gly Gly 
35 40 45 

Leu Ala Ser He Val Ala Glu Phe Gly Thr Phe Pro Val Asp Leu Thr 
50 55 60 

Lys Thr Arg Leu Gin Val Gin Gly Gin Ser He Asp Ala Arg Phe Lys 
65 70 75 80 

Glu He Lys Tyr Arg Gly Met Phe His Ala Leu Phe Arg He Cys Lys 
85 90 95 

Glu Glu Gly Val Leu Ala Leu Tyr Ser Gly He Ala Pro Ala Leu Leu 
100 105 110 

Arg Gin Ala Ser Tyr Gly Thr Tie Lys He Gly He Tyr Cln Ser Leu 
115 120 125 

Lys Arg Leu Phe Val Glu Arg Leu Glu Asp Glu Thr Leu Leu He Asn 
130 135 HO 

Met He Cyo Gly Vol Vol Ser Gly Val He Sex Ser Thr He Ala Asn 
145 ISO 155 160 

Pro Thr Asp Val Leu Lys He Arg Met Gin Ala Gin Gly Ser Leu Phe 
165 170 175 

Gin Gly Ser Met He Gly Ser Phe He Asp He Tyr Gin Gin Glu Gly 
180 185 190 

Thr Arg Gly Leu Trp Arg Val Ser Thr Leu Phe Leu Leu Leu Ser Tyr 
195 200 20t> 

Thr Leu Ser Ser Tyr Asn Leu Gin Arg He Phe Phe Tyr He Lys Thr 
210 215 220 
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Xaa 
225 



<210> X53 

<211> €9 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (69) 

<223> Xaa equals stop translation 
<400> 153 

Met Leu Met Leu Leu Thr Leu Leu Val Leu Gly Met Val Trp Val Ala 
15 10 15 

Ser Ala He Val Asp Lys Asn Lys Ala Asn Arg Glu Ser Leu Tyr Asp 
20 25 30 

Phe Trp Glu Tyr Tyr Leu Pro Tyr Leu Tyr Ser Cys He Ser Phe Leu 
35 40 45 

Gly Val Leu Leu Leu Leu Ala Ala Gly Arg Pro Gly Gly Ala Ala Val 
50 55 60 

Leu Leu ser Leu Xaa 
65 



<210> 154 
<211> 84 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (84) 

<223> Xaa equals stop translation 
<430> 154 

Met Tyr Gly val Cys Leu Cys Val He Val Cys Val Ser Gly Val Ser 
1 5 10 is 

Leu Cys Leu Tyr Val Trp Gly Val Ser Val Cys Asp Cys Val Ser Val 
20 25 30 

Phe Met Cys Val Cys Leu Cys Val He Phe Cys Val Tyr Gly Lys Pro 
35 40 45 

Arg Thr Glu His Tyr His Ser Pro His Leu Ala Lys Gin Lys Ala Phe 
50 55 60 

Arg Glu Met Cys Gly Arg- Hi3 Asp Val Ser Ala Ala Gly Il« Phe Gin 
65 70 75 80 



Ser Tyr Val Xaa 
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<210> 155 
<211> 61 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (61) 

<22 3> Xaa equals stop translation 
<400> 155 

Met His Val Leu Leu Phe Ser Phe Leu lie Pro Phe Leu Leu Leu Ser 
15 10 15 

Pro Val Gly Val Thr Cys Asn Ser His Met Leu Glu Arg Gin Val Ser 
20 25 30 

Trp Leu Lys Lys Arg Ser Thr Gin Ala Ser Gin Gin Phe Asn Lys Phe 
35 40 45 

Leu Arg Gly lie Ser Asn Val Gly Arg He Val He Xaa 
50 55 60 



<210> 156 
<211> 84 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (84) 

<223> Xaa equals stop translation 
<400> 156 

Met Cys Leu Leu Val Glu Tyr Ser Leu Met He Leu Thr He lie Pro 
1 5 10 15 

Ser Leu Leu Ser Phe Vai Leu Cys Leu Lys Gly He Lys His Gly Asn 
20 25 30 

Tyr He Phe Gin Thr Pro Leu Pro Glu Gly Tyr Gly Trp Tie Ser Ala 
35 40 45 

Met Ser Gly Leu Cys He Lys Phe Gly Arg Arg Lys Arg Arg Lys Thr 
50 55 60 

Trp Leu Leu Gin Val Gly Thr Leu Ala Thr He Asp Thr Glu Phe Ala 
65 70 75 80 

Arg Ser Cys Xaa 



<210> 157 
<211> 162 
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<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (162) 

<223> Xaa equals stop Translation 
<400> 157 

Met Ala Leu Ser Leu Thr Leu Cys ?he Val Met Phe Trp Thr Pro Asn 
15 10 15 

Val Ser Glu Lys lie Leu He Asp He He Gly Val Asp Phe Ala Phe 
20 25 30 

Ala Glu Lsu Cys Val Val ?ro Leu Arg lie Phe Ser Phe Phe Pro Val 
35 40 45 

Pro Val Thr Val Arg Ala His Leu Thr Gly Trp Leu Met Thr Lev Lys 
50 55 60 

Lys Thr Phe Val Leu Ala Pro Ser Ser Val Leu Arg lie He Val Leu 
65 70 75 80 

He Ala Ser Leu Val Val Leu Pro Tyr Leu Gly Val His G3y Ala Thr 
85 90 95 

Leu Gly Val Gly Ser Leu Leu Ala Gly Phe Val Gly Glu Ser Thr Met 
100 105 110 

Val Ala Tie Ala Ala Cys Tyr Val Tyr Arg Lys Gin Lye Lys Lyc Met 
115 120 125 

Glu Asn Glu Ser Ala Thr Glu Gly Glu Asp Ser Ala Met Thr Asp Met 
130 135 140 

Pro Pro Thr Glu Glu Val Thx Asp He Val Glu Met Arg Glu Glu Asn 
145 iso 155 160 

Glu Xaa 



<210> 158 
<211> 146 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (96) 

<223> Xaa equals any ot the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> <I07) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 
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<221> SITE 
<222> (111) 

<223> xaa equals any of the natural iy occurring L-amino acids 
<220> 

<221> SITE 
«222> (115) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> {122} 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> { 132> 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 158 

Met Glu Pro Gin Leu Gly Pro Glu Ala Ala Ala Leu Axg Pro Gly Trp 
15 10 15 

Leu Ala Leu Leu Leu Trp Val Ser Ala Leu Ser Cys Ser Phe Ser Leu 
20 25 30 

Pro Ala Ser Ser Leu Ser Ser Leu Val Pro Gin Val Arg Thr Ser Tyr 
35 40 45 

Asn Phe Gly Arg Thr Phe Leu Gly Leu Asp Lys Cys Asn Ala Cys lie 
50 55 60 

Gly Thr yer lie Cys Lys Lys Phe Phe Lys Glu Glu lie Arg Ser Asp 
65 70 75 R0 

Asn Trp Leu Ala Ser His Leu Gly Thr Ala Ser Arg Phe Pro Leu Xaa 
85 90 95 

Ser Tyr Pro Cys Lys Leu Leu Gin Met He Xaa ~ys He Trp Xaa Pro 
100 105 110 

cys Gly Xaa Leu Leu Thr Gly Gin Gin Xaa Ser Asn Glu He Ser Lys 
115 120 125 

Gin Glu He Xaa Cys Leu Leu His Pro Pro Pro Lys Asn Leu His He 
130 135 140 

Asp Val 
145 



<210> 159 
<211> 143 
<212> PRT 

<213> Hono sapiens 
<220> 

<221> SITE 
<222> (143) 
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<223> Xaa equals stop translation 
<400> 159 

Met Trp Trp Ala Val Met Gly Gly Val lie Gly Ser Trp Leu Ser Pro 
15 10 15 

Leu Ser He Ala Glu Cys Cys His Asp Leu Trp Thr Ser Gin Ser Cys 
20 25 30 

Glu His Ala Gly Ala Leu Cys Gly Asp Leu Leu Cys Ala Cys Arfr Lys 
35 40 45 

Val Gly Val Trp Cys Ala Leu Gin Gin His Trp Trp Asn Arg Cys Val 
50 55 60 

Cys Pro Hi.q Ala. Val lis Arg Val His Cys Thr Gly Ala 3er Tyr Thr 
65 70 75 80 

Leu Gin Lys He Cys Ser Cys Asn Pro Lys Phe Met Gly Arg His Pro 
65 90 95 

His Arg Trp Gin Gin He Arg Lys Cys Ser Gin Pro Val Leu Arg Gly 
100 105 110 

Ser Arg Ala Ala Phe He Trp Val Arg Leu Ala Ala Leu Asn Phe He 
115 120 125 

Ser Ser Phe Axg Cys He Ser Leu He Ser Tyr Ser Ala Phe Xaa 
130 135 140 

i 

<210> 160 

<211> 51 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (51) 

<223> Xaa equals stop translation 
<400> 160 

Met Lys Val Ser Asp Phe Asn Phe Leu He Phe Leu lie Phe Ala Leu 
15 10 15 

Phe Leu Thr Leu Glu Ala Phe Lou Lys Phe Thr Lys Arg Val Leu Ala 
20 25 30 

val Val Gly Asn Leu Pro Glu Pro Pro He He Lys Thr lie Gly Phe 
35 40 45 

Leu Tyr Xaa 
50 



<210> 161 

<211> 65 

<212> PRT 

<213> Homo sapiens 
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<220> 

<221> SITE 
<222> 165) 

<223> Xaa equals stop translation 
<400> 161 

Met Val Trp ser Ala Ala Pro Ala Pro Cys Cys Leu Leu Gly Val Leu 
15 10 15 

Gly Leu Val Gin Val Leu Gly Ala Gin Ala Val Gly Pro Trp Thr Ala 
20 25 30 

Ser Ala Cys Leu Gly Ala Ala Gin Ala Gin Pro Cys Axa; Pro Cys Lys 
35 40 45 

Glu Ser Ser Leu Arg Leu Phe Ser Ala Ser Ala Pro Ser Met Thr His 
SO 55 60 

Xaa 
65 



<210> 162 
<211> 59 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (59) 

<223> Xaa equals stop translation 
<400> 162 

Met Glu Lys Tyr Cys Leu Gly Asn Asn Met Leu Ser Arg Phe Cys Leu 
15 10 15 

Phe Leu lie Met Leu Leu His lie Leu Leu Phe Leu Val lie Phe He 
20 25 30 

Gin Arg His Thr Val Val Ser Leu Ser Lys His His Pro Phe Val Pro 
35 40 45 

Thr Asn Gly Ser Lys Ser Tyr Ser Ser Phe Xaa 
50 55 



<210> 163 
<211> 374 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> {84) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
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<222> (112) 

<22 3> Xaa equals any of the naturally occurring L-amino acids' 
<«00> 163 

Met Arg Pro Gly Thr Ala Leu Gin Ala Val Leu Leu Ala Val Leu Leu 
15 10 15 

Val Gly Le\i Arg Ala ALa Thr Gly Arg Leu Leu Ser Gly Gin Pro Val 
20 25 30 

Cys Arg Gly Gly Thr Gin Arg Pro Cys Tyr Lys Val He Tyr Phe His 
35 40 45 

Asp Thr Ser Arg Arg Leu Asn Phe Glu Glu Ala Lys Glu Ala Cys Arg 
50 55 60 

Arg Asp Gly Gly Gin Leu Val Ser He Glu Ser Glu Asp Glu Gin Lys 
65 70 75 BO 

Leu He Glu Xaa Phe He Glu Asn Leu Leu Pro Ser Asp Gly Asp Phe 
85 90 95 

Trp He Gly Leu Arg Arg Arg Glu Glu Lys Gin Ser Asn Ser Thr Xaa 
100 105 110 

Cys Gin Asp Leu Tyr Ala Trp Thr Asp Gly Ser He Ser Gin Phe Arg 
HS 120 125 

Asn Trp Tyr Val Asp Glu Pro Ser Cys Gly Ser Glu Val Cys Val Val 
130 135 IdO 

Met Tyr His Gin Pro Ser Ala Pro Ala Gly He Gly Gly Pro Tyr Met 
!45 150 155 160 

Phe Gin Trp Asn Asp Asp Arg Cys Asr. Met Lys Asn Asn Phe He Cys 
165 170 175 

Lys Tyr ser Asp Glu Lys Pro Ala Val Pro Ser Arg Giu Ala Glu Gly 
1B0 185 190 

Glu Glu Thr Glu Leu Thr Thr Pro Val Leu Pro Glu Glu Thr Gin Glu 
195 200 205 

Glu Asp Ala Lys Lys Thr Phe Lys Glu Ser Arg Glu Ala Ala Leu Asn 
210 215 220 

Leu Ala Tyr He Leu lie Pro Ser He Pro Leu Leu Leu Leu Leu Val 
225 230 235 240 

Val Thr Thr Val Val Cys Trp Val Trp He Cys Arg Lys Arg Lys Arg 
245 250 255 

Glu Gin Pro Asp Pro Ser Thr Lys Lys Gin His Thr He Tro Pro Ser 
260 265 270 

Pro His Gin Gly Asn s«r Pro Asp L2U Glu Val Tyr Asn val Hg Arg 
275 280 285 

Lys Gin Ser Glu Ala Asp Leu Ala Glu Thr Arg Pro Asp Leu Lys Asn 
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290 295 300 

lie Ser Phe Arg Val Cys Ser Gly Glu Ala Thr Pro Asp Asp Met Ser 
305 310 315 320 

Cys Asp Tyr Asp Asn Met Ala Val Asn Pro Ser Glu Ser Gly Phc Val 
325 330 335 

Thr Leu Val Ser Val Glu Ser Gly Phe Val Thr Asn Asp lie Tyr Glu 
340 345 3S0 

Phe Ser Pro Asp Gin Met Gly Arg Ser Lys Glu Ser Gly Trp Val Glu 
355 360 365 

Asn Glu He Tyr Gly Tyr 

3-70 



<210> 164 

<211> 64 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> <64) 

<223> Xaa equals stop translation 
<400> 164 

Met His Pro Gin Leu He Pro Ser Val He Ala Val Val Phe He Leu 
15 10 15 

Leu Leu Gly Val Cys Phe He Ala Ser Cys Leu Val Thr His His Asn 
20 25 30 

Phe Ser Arg Cys Lys Arg Gly Thr Gly Val His Lys Leu Glu His His 
35 40 45 

Ala Lys Leu Lys Cys He Lys Glu Lys Ser Glu Leu Lys Ser Cys Xaa 
50 55 60 



<210> 165 
<211> 743 
<^212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (743) 

<223> Xaa equals stop translation 
<400> 165 

Met Ala Val Arg Glu Leu Cys Phe Pro Arg Gin Arg Gin Val Leu Phe 
15 10 15 



WO 00/06698 



PCT/US99/17I30 



117 



Leu Phe Leu Phe Trp Gly Val Ser Leu Ala Gly Ser Gly Phe Gly Arg 
20 25 30 

Tyr Ser Vol Thr Glu Glu Thr Glu Lys Gly Ser Phe Val Val Asn Leu 
35 40 45 

Ala Lys Asp Leu Gly Leu Ala Glu Gly Glu Leu Ala Ala Arg Gly Thr 
50 55 60 

Arg val Val Ser Asp Asp Asn Lys Gin Tyr Leu Leu Leu Asp Ser His 
65 70 75 80 

Thr Gly Asn Leu Leu Thr Asn Glu Lys Leu Asp Arg Glu Lys Leu Cys 
85 . 90 95 

Gly Pro Lys Glu Pro Cys Met Leu Tyr Phe Gin He Leu Met Aso Asd 
100 105 110 

Pro Phe Gin He Tyr Arg Ala Glu Leu Arg Val Arg Asp He Asn Asp 
115 120 125 

His Ala Pro Val Phe Gin Asp Lys Clu Thr Val Leu Lys He Ser Glu 
130 135 140 

Asn Thr Ala Glu Gly Thr Ala Phe Arg Leu Glu Arg Ala Gin Asp Pro 
145 150 155 160 

Asp Gly Gly Leu Asn Gly He Gin Asn Tyr Thr He Ser Pro Asn Ser 
165 170 175 

Phe Phe His He Asn He Ser Gly Gly Asp Glu Gly Met He Tyr Pro 
180 185 190 

Glu Leu Val Leu Asp Lys Ala Leu Asp Arg Glu Glu Gin Gly Glu Leu 
195 200 205 

Ser Leu Thr Leu Thr Ala Leu Asp Gly Gly Ser Pro Ser Arg Ser Gly 
210 215 220 

Thr Ser Thr Val Arg He Val Val Leu Asp Val Asn Asp Asn Ala Pro 
225 230 235 240 

Gin Phe Ala Gin Ala Leu Tyr Glu Thr Gin Ala Pro Glu Asn Ser Pro 
245 250 255 

He Gly Phe Leu He Val Lys Val Trp Ala Glu Asp Val Asp Ser Gly 
260 265 270 

Val Asn Ala Glu Val Ser Tyr Ser Phe Phe Asp Ala Ser Glu Asn He 
275 280 285 

Arg Thr Thr Phe Cln He Asn Pro Phe Ser Gly Glu He Phe Leu Arg 
290 295 300 

Glu Leu Leu Asp Tyr Glu Leu Val Asn Ser Tyr Lys He Asn He Gin 
305 310 315 320 

Ala Met Asp Gly Gly Gly Leu £er Ala Arg Cys Arg Val Leu Val Glu 
325 330 335 
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Vel Leu Asp Thr Asn Asp Asn Pro Pro Glu Leu lie Val Ser Ser Phe 
340 345 350 

Ser Asn Ser Val Ala Glu Asn Ser Pro Glu Thr Pro Leu Ala Val Phe 
355 360 3 6 5 

Lys lie Asn Asp Arg Asp Ser Gly Glu Asn Gly Lys Met Val Cys Tyr 
3™ 375 380 

He Gin Glu Asn Leu Pro Phe Leu Leu Lys Pro Ser Val Glu Asn Phe 
385 390 395 400 

Tyr lie Leu He Thr Glu Gly Ala Leu Asp Arg Glu He Arg Ala Glu 
405 410 415 

Tyr Asn lie Thr He Thr Val Thr Asp Leu Gly Thr Pro Arg Leu Lys 
420 425 430 

Thr Glu His Asn He Thr Val Leu Val Ser Asp Val Asn Asn Asn Ala 
435 440 ' 445 

Pro Ala Phe Thr Gin Thr Ser Tyr Thr Leu Phe Val Arg Glu Asn Asn 
450 455 460 

Ser Pro Ala Leu His He Gly Ser Val Ser Ala Thr Asp Arg Asp Ser 
465 4 70 475 480 

Gly Thr Asn Ala Gin Val Thr Tyr Ser Leu Leu Pro Pro Gin Asp Pro 
485 490 495 

His Leu Pro Leu Ala Ser Leu Val Ser lie Asn Ala Asp Asn Gly His 
500 505 510 

Leu Phe Ala Leu Arg Ser Leu Asp Tvr Glu Ala Leu Gin Ala Phe Glu 
515 520 525 

Phe Arg Val Gly Ala Thr Asp Ary Gly Ser Pro Ala Leu Asn Ser Glu 



530 



535 540 



Ala Leu Gly Ala Arg Ala Gly Ala Gly Arg Gin Arg Gin Leu Ala Leu 



545 



550 555 



Arg Ala Val Pro Ala Ala Glu Arg Leu Arg Ala Leu His Arg Ala Gly 
565 570 575 

Ala Pro Gly Gly Arg Ala Gly Leu Pro Gly Asp Gin Gly Gly Gly Gly 
580 585 59U 

Gly Arg Arg Leu Gly Pro Glu Arg Leu Ala Val Val pro Ala Ala Gin 
5^5 600 605 

Gly His Gly Ala Arg Ala Val Arg Cys Val Gly Ala Glr. Trp Gly Gly 
610 615 620 

Ala His Arg Gin Ala Ala Glu Arg Ala Arg Arg fler Gin Ala Gin Ala 
625 630 G35 640 

Gly Gly Ala Cys Gin Gly Gin Trp Arg Ala Ser Ser Leu Gly His Arg 
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645 650 655 

His Ala Ala Arg Ala Pro Gly Gly Arg Leu Leu Pro Ala Leu Pro Ala 
660 $65 670 

Ser Pro Gly Gly Gly Pro Gly Pro Gly Pro Gly Arg Leu Ala His Arg 
675 680 585 

Leu Pro Gly Cly Gly Val Gly Leu Gly Vnl Phe Ala Leu Pro Pro Leu 
690 695 700 

Gly Ala Pro Val Arg Gly Gly Ala Ala Val Gin Glu Glu Gin Gly Gly 
7 05 710 715 720 

Leu Gly Gly Ser Leu L,eu Sly Ala Arg Gly Ser Phe Ser Arg Ala Ser 
725 730 735 

Gly Gly Arg Glu Gly Arg Xaa 
740 



<210> 166 

<211> 214 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> (214) 

<223> Xaa equals stop translation 

<400> 166 

Met Asn Arg Met Glu Leu Leu Lys Leu Leu Leu Thr Cys Phe Ser Glu 
1 5 10 is 

Ala Ket Tyr Leu Pro Pro Ala Pro Glu Ser Gly Ser Thr Asn Pro Trp 
20 25 30 

Val Gin Phe Phe Cys Ser Thr Glu Asn Arg His Ala Leu Pro Leu Phe 
35 40 45 

Thr Ser Leu Leu Asn Thr Val Cys Ala Tyr Asp Pro Val Gly Tyr Gly 
50 55 60 

He Pro Tyr Asn His Leu Leu Phe Ser Asp Tyr Arg Glu Pro Leu Val 
65 70 75 80 

Glu/ Glu Ala Ala Gin Val Leu He Val Thr Leu Asp His Asp Ser Ala 
85 90 95 

Ser Ser Ala Ser Pro Thr Val Asp Gly Thr Chr Thr Gly Thr Ala Met 
100 105 no 

Asp Asp Ala Asp Pro pro Gly Pro Glu Asn Leu Phe Val Asn Tyr Leu 
US 120 125 

Ser Arg Tie His Arg Glu Glu Asp Phe Gin Phe He Leu Lys Gly He 
130 135 140 
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Ala Axg Leu Leu Ser Asn Pro Leu Leu Gin Thr Tyr Leu Pro Asn Ser 
145 150 155 160 

Thr Lys Lys Asp Pro Val Pro Pro Gly Ala Ala Ser Ser Leu Leu Glu 
165 170 175 

Ala Leu Arg Leu Gin Gin Glu lie Pro Leu Leu Arg Ala Glu Glu Gin 
180. 185 190 

Arg Arg Pro Arg His Pro Cys fro His Pro Leu Leu Pro Gin Arg Cys 
195 200 205 

Pro Gly Arg Ser Val Xaa 
210 



<210> 167 

<211> 213 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (213) 

<223> Xaa equals stop translation 
<400> 167 

Met Pro Ser Leu Arg Phe Leu Ala Leu Ala Leu Leu Leu Ala lie Leu 
15 10 15 

Pro Ala Leu Pro Asn Ala His Ala Ala Pro Gly He Gly Gly Leu He 
20 25 30 

Gly Gly Gly Ser Gin Ala Ser Ala Lys Glu Glu Pro Gin Ser Asn Ala 
35 40 45 

Gin Pro Ser Ala Asp Glu Arg Lys Gin Arg Lgu Leu Ser Gin Ala Glu 
50 55 60 

Glu Thr Arg Gin Arg Leu Thr Asp Leu Lys Ala Glu Leu Ala Gly Ala 
65 70 75 80 

Pro Lys Glu lie Ser Glu Ala Gin Arg Thr Leu Ser Lys Leu Vol Ser 
85 90 95 

Glu Asp Asn Sor Asp Leu Pro Glu Arg Leu Ser Lys Leu Ser Val Pro 
100 105 110 

Val Leu Glu Gin Arg Leu Ala Ala Arg Val Asp Glu Leu Ala Leu Trp 
115 120 125 

Gin Gin Ala Leu Ser Ala Ala Asn Ser Wet Leu lie Ser Ala Gin Thr 
130 135 140 

Arg Pro Glu Arg Ala Gin Ala Asp lie Ser Lys Asn Cln Leu Arg He 
145 150 15S ISO 

Asp Glu He Asn Gly Leu Leu Lys Ser Gly Arg Glu Asn Asn Lys Pro 
165 170 175 
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Leu Thr Asp Glu Arg Arg Ala Leu Leu Glu Ser Thr Ser Arg Ala Ala 
180 18S 190 

Ala Gly Pro Ser lie Phe His Pro Gly Gly Val Pro Gly Lys Cys Thr 
195 ■ 200 205 

Gin Phe Ala Leu Xaa 
210 



<210> 168 
<211> 75 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> {75) 

<223> Xaa equals stop translation 
<400> 168 

Ket Phe Thr Scr Phe Gly Leu Ala Ser Pro Arg lie Leu Phe Cys Phe 
15 10 15 

Cys Phe Phe Asp Leu Gly Phe lie Phe Phe Cys Val Leu Tyr Tyr He 
20 25 30 

Val Lys Gly He Leu Ala Glu Thr Leu Val Phe Gly Ala Arg Gly Glu 
35 40 45 

Gin Glu Cys Trp Ala Val Tyr Phe Arg Trp Arg Thr His Leu Gin Thr 
50 55 60 

Phe Gly Leu Phe Ser Phe Asn Cys Ser Val Xaa 
65 70 75 



<210> 169 
<211> 48 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (48) 

<223> Xaa equals scop translation 
<400> 169 

Met Phe Leu Cys Leu Phe Phe Phe Phe Phe Asn Ala Thr Gin Gly Asn 
IS 10 15 

He Phe lie Ser Phe Leu Ser Gly Leu Pro Gin Cys He Phe He Ser 
20 25 30 



Phe Glu Thr I.ys Arg Phe Trp Lys Leu Phe Phe Cye Ser Phe Lys Xaa 
35 40 45 
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<210> L70 

<211> B8 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (88J 

<223> Xaa equals stop translation 



<400> 170 

Met. Gly Leu His Leu Arg Pro Tyr 
1 5 

Leu Leu Phe Leu Leu Leu Leu Lou 

20 

Pro Ala Gly Arg His Pro Pro Val 

35 40 

Asn Gin Leu Glu Ala Lys Leu Asp 
50 55 

Cys Ser Lys Lys Thr Glu Scr Tyr 
65 70 

Leu Leu Leu Pro Val His His Xaa 
35 



Arg Val Gly Leu Leu Pro Asp Gly 
10 15 

Met Leu Leu Ala Asp Pro Ala Leu 
25 30 

Val Leu Val Pro Gly Asp Leu Gly 
45 

Lys Pro Thr Val Val His Tyr leu 
60 

The Thr lie Trp Leu Asn Leu Glu 

75 ao 



<210> 171 

<211> 42 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (42) 

<22 3> Xaa equals stop translation 
<400> 171 

Met Ala Cys Glu Thr His Gly Val Leu Val Pro Ala His Leu Ser Gly 
IS 10 15 

Leu lie Thr Cys Leu Leu Ala Phe Trp Val Pro Ala Ser Cys lie Gin 
20 25 30 

Arg Cys Ser Gly Sor Pro Leu Pro Leu Xaa 
35 40 



<210> 172 
<211> 48 
<212> PRT 

<213> Homo sapiens 
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<220> 

<22l> SITE 
<222> [48) 

<223> Xaa equals scop translation 
<400> 172 

Met Gin Cys Phe Leu Phe Ser lie Phe Leu lie Thr Gly Leu Ala Glu 
1 S 10 is 

Glu Phe Cys Glu Cln Leu Ser He Ser Leu Ala Glu Glu Glu He Gin 
20 25 30 

Leu Ser Ser Thr Val Glu His Phe Cys Met Thr Ala Phe Ser Trp Xaa 
35 40 45 



<210> 173 
<211> 233 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (233) 

<223> Xaa equals stop translation 
<400> 173 

Met Ala Ala Leu Ala Ala Ala Ala Lys Lys Val Trp Ser Ala Arg Ara 
1 * 10 15 

Leu Leu Val Leu Leu Phe Thr Pro Leu Ala Leu Leu Pro Val Val Phe 
20 25 30 

Ala Lou Pro Pro Lys Glu Gly Arg Cys Leu Phe Val He Leu Leu Met 
35 40 45 

Ala val Tyr Trp Cys Thr Glu Ala Leu Pro Leu Ser Val Thr Ala Leu 
50 55 60 

Leu Pro He Val Leu Phe Pro Phe Met Gly He Leu Pro Ser Asn Lys 
65 ™ 75 80 

Val Cys Pro Gin Tyr Ph« Leu Asp Thr Asn Phe Leu Phe Leu Ser Cly 
85 90 95 

Leu He Met Ala Ser Ala He Glu Glu Trp Asn Leu His Arg Arg He 
100 iQ5 110 

Ala Leu Lys He Leu Met Leu Val Gly Val Gin Pro Ala Arg Leu He 
115 120 125 

Leu Gly Met Met Val Thr Thr Ser Phe Leu Ser Met Trp Leu Ser Asn 
13 ° 135 140 

Thr Ala Ser Thr Ala Met Met Leu Pro He Ala Asn Ala lie Leu Lvs 
145 150 155 160 
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Ser Leu Phe Gly 3ln Lys Glu Val Arg Lys Asp Pro Ser Gin Glu Ser 
165 170 175 

Glu Glu Asn Thr Gly lie Glu Pro Asn Thr Phe Leu Ser Glu Glu Arg 
180 185 190 



Leu Lys Leu Gin Ala Pro Leu Val lie Arg Leu Gly Gin He Thr Glu 
195 200 205 

Ser Gly Gin Trp Asn Met Ser Gly Asn Asp Val Cys Asn Phe Arg val 
210 215 220 



Leu Ser Phe Leu Pro Gly Gly Met Xaa 
225 230 



<210> 174 

<211> 45 

<212> PRT 

<213> Homo sapiens 

<220> 

<221>~ SITE 
<222> (45) 

<223> Xaa equals stop translation 
<400> 174 

Met Gly Thr lie Phe Gly Tyr Leu His Cys Val Lys Cys Tyr Val Leu 
15 10 15 

Tyr Phe lie Phe lie Leu lie Thr Ala Val Tyr His Ser Phe Tyr Tyr 
20 25 30 

Pro His Tyr Arg Gly Lys Ala Leu He Ser Gly Thr Xaa 
35 40 45 



<210> 175 

<211> BS 

<212> PRT 

<213> Homo sapiens 

<220> 

<22l> SITE 
<222> (77) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (85) 

<223> Xaa equals stop translation 
<400> 175 

Met Val Trp Phe Leu Phe Leu Val Phe He Phe Leu Lys Val Lys Gly 
1 5 10 15 



Asp Phe Phe Pro Pro Phe Leu He Cys Asn Leu Phe Cys He Trp Met 
20 25 30 
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He Thr Gly Val Ser His Arg Leu Gin Pro Gin He Leu Phe Ser Arg 
35 40 45 

His Lys His Asn Gin Giu He He Leu Gin Met Val Ser Phe Ser Cys 
50 55 60 

Cys Val Phe Phe Pro Met He Arg Glu Val Lys Ser Xaa Leu Gly Cys 
65 70 75 80 

He Lys Met Ser Xaa 
85 



<210> 176 

<211> 66 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (66) 

<223> Xaa equals stop translation 
<400> 176 

Met Trp Val Leu Leu Ser Cys Pro Leu Pro Pro Leu Cys Leu Pro Ala 
15 10 15 

Ser Ala Val Pro Gly Gin Cys Leu Gly Gly Gin Trp Ser Gly His Gin 
20 25 30 

Leu Arg Leu Arg Gly Arg Gly Trp His Cys Arg Cys His Cys Arg Ala 
35 40 45 

Trp Ala Ala Asp Met Gly Arg Gly Leu His Ser Cys Gin Leu Leu Ser 
50 55 60 

Arg Xaa 
65 



<210> 177 
<211> 55 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (55) 

<223> Xaa equals stop translation 
<4O0> 177 

Met Leu Leu Leu Cys lie Leu Leu He Phe Cys Val Val Gly Leu Ser 
15 10 15 

Val Val Gly Arg Arg Val Leu Lys Ser Thr Thr He He Val Tyr Leu 
20 25 30 

ser tie Thr Pro Phe Ser Ser Phe Ser Ser He Ser His He Phe Gin 
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35 



40 



45 



-eu Leu lie Gly Ala His Xaa 
50 55 



<210> 178 

<211> 83 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (4) 

<223> Xaa equals any o£ the naturally occurring L -amino acids 
<220> 

<221> SITE 
<222> (83) 

<223> Xaa equals stop translation 
<400> 178 

Met Cys Val Xaa Leu Ser Phe Cys Pro Phe Leu Ser Ser Ala Leu Pro 
1 5 10 15 

Ala Ser His Thr Gin Phe Tyr Met Pro Arg Gly Ala Lys Phe Gly Thr 
20 25 30 

Phe Thr Leu Gin Ala Ser Val Ser Pro Leu Glu Glu Lys Thr His Ser 
35 40 45 

Phe Thr His Pro Gly lie Gly Gly Lys Leu Leu Gly His Gin Asp Pro 
50 55 60 

Gly Ala Pro Gly Pro Ser Trp Asn He Arg Ser Thr Trp Ser Thr Arg 
65 70 75 80 

Ser Leu Xaa 



<:210> 179 
<211> 330 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (38) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> 1247) 

<223> Xaa equals any of the naturally occurring L-anino acids 
<400> 179 

Met Ser Pro Leu Ser Ala Ala Arg Ala Ala Leu Arg Val Tyr Ala Val 
15 10 15 
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Gly Ala Ala Val He Leu Ala Gin Leu Lou Arg Arg Cys Arg Gly Gly 
20 25 30 

Phe Leu Glu Pro Val Xaa Pro Pro Arg Pro Asp Arg Val Ala He Val 
35 40 45 

Thr Gly Gly Thr Asp Gly He Gly Tyr Ser Thr Ala Lys His Leu Ala 
50 55 60 

Arg Leu Gly Met His Val He lie Ala Gly Asn Asn Asp Ser Lys Ala 
65 70 75 80 

Lys Gin Val Val Ser Lys He Lys Glu .Glu Thr Leu Asn Asn Lys Val 
85 90 " 95 

Glu Phe Leu Tyr Cys Asp Leu Ala Ser Met Thr Ser He Arg Gin Phe 
100 105 110 

Val Gin Lys Phe Lys Met Lys Lys lie Pro Leu His Val Lata Tie Asn 
115 120 125 

Asn Ala Gly Val Met Met Val Pro Gin Arg Lys Thr Arg Asp Gly Phe 
130 135 140 

Glu Glu His Phe Gly Leu Asn Tyr Leu Gly His Phe Leu Leu Thr Asn 
"5 150 155 160 

Leu Leu Leu Asp Thr Leu Lys Glu Ser Gly Ser Pro Gly His Ser Ala 
165 170 175 

Arg Val Val Thr Val Ser Ser Ala Thr His Tyr Val Ala Glu Leu Asn 
180 185 190 

Met Asp Asp Leu Gin Ser Ser Ala Cys Tyr Ser Pro His Ala Ala Tyr 
195 200 205 

Ala Gin Ser Lys Leu Ala Leu val Leu Phe Thr Tyr His Leu Gin Arg 
210 215 220 

Leu Leu Ala Ala Glu Gly Ser His Val Thr Ala Asn Val Val Asp Pro 
225 230 235 240 

Gly Val Val Asn Thr Asp Xaa Tyr Lys His Val Phe Trp Ala Thr Arg 
245 250 255 

Leu Ala Lys Lys Lsu Leu Gly Trp Leu Leu Phe Lys Thr Pro Asp Glu 
260 265 270 

Gly Ala Trp Thr Ser He Tyr Ala Ala Val Thr Pro Glu Leu Glu Gly 
275 280 285 

Val Gly Gly Arg Tyr Leu Tyr Asn Glu Lys Glu Thr Lys Ser Leu His 
290 295 300 

Val Thr Tyr Asn Gin Lya Lou Cln Gin Gin Leu Trp Ser Lys Ser Cys 
305 310 315 320 

Glu Met Thr Gly Val Leu Asp Val Thr Leu 
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325 330 



<210> 180 
<211> 41 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (41) 

<223> Xaa equals stop translation 
<400> 180 

Met He Ala Cys Gin Tyr lis Cer Leu Ala lie Met Leu Ala Phe Val 
15 10 15 

Arg Trp Ala Ala Phe Leu Leu Phe Pro Phe Leu Cys Gly Asp Asn Gly 
20 25 30 

Gly Asn He Gin Gin Lys Tyr Val Xaa 
35 40 



<210> 181 
<211> 52 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (52) 

<223> Xaa equals stop translation 
<400> 181 

Met Ala Asn Ala Met Ala Tyr Leu Ser He Phe Leu Cys Gly Ala Ser 
1 5 10 15 

Ser Sec Pro Cys Asp Cys Ala Leu Leu val Pro Val Ser Leu Phe Arg 
20 25 30 

Gly Arg Lys Val Ala Asn Phe Lys Asn Gin Asn Ser Asp Val Thr Ser 
35 40 45 

Gly Asn Ala Xaa 
50 



<210> 182 
<211> 55 
<212> PRT 

<213> Homo sapienc 
<220> 

<221> SITE 
<222> 155) 

<223> Xaa equals stop translation 



<400> 182 
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Met Gin Gin lie Cys Ser Cys Leu Gly Ala Phe Ala Leu Leu Phe Phe 
1 5 10 15 • 

Trp Pro Gly His Phe Thr Sor Thr Phe Ser He Phe 'iyr Asp Phe Leu 
20 25 30 

Pro He Phe Gly Ser Leu Phe Lys Cys His Pro Ser Lys Arg Pro Ser 
35 40 t 45 

Lys Leu Pro Tyr Leu Lys Xaa 
50 55 



<210> 183 
<2I1> 62 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> [62) 

<223> Xaa equals stop translation 
<400> 183 

Met Arg Leu Leu Leu Glu. Trp Arg Val Tyr Leu Arg Leu Thr Cys Ala 
1 5 10 is 

Thr Lys Asp Gly Met Ala Arg Glu Cys Pro Thx Thr Trp Leu Ser Pro 
20 25 30 

Pro Ala Lys Pro Asp Phe Ala Gin Arg His Ser val Lys Pro Thr Ala 
35 40 45 

Leu Gin Gly Gly Arg Trp Ser Arg Leu Gly Ala Ser Pro Xaa 
50 55 60 



<210> 184 
<211> 148 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (148) 

<223> Xaa equals stop translation 
<400> 184 

Met Leu Gly Leu Pro Trp Lys Gly Gly Leu Ser Trp Ala Leu Leu Leu 
1 5 10 15 

Leu Leu Leu Gly Ser Gin He Leu Leu He Tyr Ala T;p His Phe His 
20 25 30 

Glu Gin Arg Asp Cys Asp Glu His Asn Val Met Ala Arg Tyr Leu Pro 
35 40 45 

Ala Thr Val Glu Phe Ala val His Thr Phe Asn Gin Gin Ser Lys Asp 
50 55 60 
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Tyr T/r Ala Tyr Arg Leu Gly His 
55 70 

Val Glu Ser Lys Thr Val Phe Ser 
85 

Arg Cys Gly Lys Phe Glu Asp Asp 
100 

Ser Thr Glu Leu Asn Asn Thr Phe 

115 120 

Arg Pro Trp Met Thr Gin Phe Ser 
130 135 

Gly Phe His Xaa 
145 



lie Leu Asn Ser Trp Lys Glu Gin 
75 80 

Met Glu Leu Leu Leu Gly Arg Thr 
90 95 

lie Asp Asn Cys His Phe Gin Glu 
105 110 

Thx Cys Phe Phe Thr Tie Ser Thr 
125 

Leu Leu Asn Lys Thr Cys Leu Glu 

i;o 



<210> 185 

<211> 161 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> (146) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 

<222> (151> 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 

<222> (161) 

<223> Xaa equals stop translation 

<400> 185 

Met Arg Leu Leu Cys Gly Leu Trp Leu Trp Leu Ser Leu Leu Lys Val 
15 10 15 

Leu Gin Ala Gin Thr Pro Thr Pro Leu Pro Leu Pro Pro Pro Met Gin 
20 25 30 

Ser Pho Gin Gly Asn Gin Phe Gin Gly Glu Trp Phe Val Leu uly Leu 
35 40 45 

Ala Gly Asn Ser Phe Arg Pro Glu His Arg Ala Leu Leu Asn Ala Phe 
50 55 60 

Thr Ala Thr Phe Glu Leu Ser Asp Asp Gly Arg Phe Glu Val Trp Asn 
65 70 75 80 



Ala Met Thr Arg Gly 
85 



Gin 



His Cys 



Asp Thr Trp Ser Tyr Val Leu lie 
90 95 
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Pro Ala Ala Gin Pro Gly Gin Phe Thr Val Asp His Gly Val Gly Arg 
100 105 110 

Ser Trp Leu Leu Pro Pro Gly Thr Leu Asp Gin Phe He Cys Leu Gly 
115 120 125 

Arg Ala Gin Gly Leu Ser Asp Asp Asn He Val Phe Pro Asp Val Thr 

130 135 140 



Gly Xaa Ala Leu Asp Leu Xaa Ser Leu Pro Trp Val Ala Ala Pro Ala 
145 150 155 160 



<210> 186 
<211> 122 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (122) 

<223> Xaa equals stop translation 
<400> 186 

Met Met Leu Pro Gin Trp Leu Leu Leu Leu Phe Leu Leu Phe Phe Phe 
15 10 15 

Leu Phe Leu Leu Thr Arg Gly Ser Leu Ser Pro Thr Lys Tyr Asn Leu 
20 25 30 

Leu Glu Leu Lys Glu Ser Cys He Arg Asn Gin Asp Cys Glu Thr Gly 
35 40 45 

Cys Cys Gin. Arg Ala Pro Asp Asn Cys Glu Ser His Cys Ala Glu Lys 
50 55 60 

Gly Ser Glu Gly Ser Leu Cys Gin Thr Gin Val Phe Phe Gly Gin Tyr 
65 70 75 80 

Arg Ala Cys Pro Cys Leu Arg Asn Leu Thr Cys He Tyr Ser Lys Asn 
85 90 95 

Glu Ly3 Trp Leu Ser lie Ala Tyr Gly Arg Cys Gin Lys He Gly Arg 
100 105 110 

Gin Lys Leu Ala Lys Lys Met Phe Phe Xaa 
115 120 



<210> 1B7 
<211> 163 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
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<222> 1163) 

<223> Xaa ecjuals scop translation 
<400> 187 

Met Thr Ser Asn Phe Pro Phe Cys Thr Leu He Leu Gly He Ala Gin 
1 5 10 15 

Ala Cln Ala Cys Pro Gly Cys Pro Gly Asp Trp Pro Gly Leu Gly Ser 
20 25 30 

Gly Val Gly Glu Gly Leu His His He Arg Thr Cys Arg Thr Pro lie 
35 40 45 

Pro Cys Ser Pro Pro Ala Pro Ala Ala Ala Cys Leu Gly Ser Gly His 
50 55 60 

Ala Axg Leu Pro Cys Val Leu Arg Leu Trp Pro Val Pro Ala Asn Leu 
65 70 75 80 

Ser Ser Pro Phe Arg Leu Glu Ala Leu His Cys Ser Phe Trp Ser Ser 
85 90 95 

Pro Leu Leu Pro Ala Pro His Leu Ala Phe Phe Gly Phe Arg Asp Leu 
100 105 110 

Leu Thr Asp Phe Leu Leu Ala Ala Cys Leu Leu Thr Phe Gin Lys Thr 
115 120 125 

Pro Leu Glu Leu Pro Met Ala Val Val His Leu Leu Val Ala Thr Pro 
130 135 140 

Cys Tyx Gin Met Leu Asp Asn Leu Pro Leu Pro Ser Ala Ala Ala Asn 
145 150 155 160 

Trp Cys Xaa 



^210> 188 
<211> 51 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> < 51 J 

<223> Xaa equals stop translation 
<400> 188 

Met Pro Gly He Leu Ala Gly He Pro Val Lys Asp Leu Cys Leu Ser 
15 10 15 

Leu Leu Gin Gly Phe Arg Leu Leu Leu Leu Cys Val Cys Pro Gly Trp 
20 25 " 30 

Leu Ser Gly Trp Met Gly Gly Cln Lys Gly Ser Pro Arg He Val Asp 
35 4C 45 



He Gly Xaa 
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<210> 189 
<211> 65 
<212> PRT 

<213> Homo sapiens 
<22Q> 

<22L> SITE 
<222> (65) 

<223> Xaa equals stop translation 
<400> 189 

Met Tyr Leu Tyr Lei.i._Gly Val Phe Fhs His Leu lie Tyr Pro Gly Ala 
15 10 is 

Leu Ser He Thr Thr Leu Sly Lys His Ser His Pro Phe Phe Thr Ala 
20 2b 30 

Glu Gin Asn Ser Thr Val Trp Met Glu His Thr Leu Phe His Gin Ser 
35 40 45 

Pro Val Ala Ser His Leu Val Cys Phe Gin Ser Phe Ala Phe Ser Glu 
50 55 60 

Xaa 
65 



<210> 190 

<211> 47 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (47) 

<223^ Xaa equals scop translation 
<400> 190 

Met Thr Leu Ser Leu Cln Leu Ala Glu Leu Val His Phe Val Cys Ala 
I 5 10 15 

Phe Gin Ser Gin Trp Thr Gly Val Tyr Pro Met Met Pro Pro Leu Lys 
20 25 30 

Pro Thr Glu Pro Leu Cys Phe Ala Cys Val Pro Cys Arg Val Xaa 
35 40 45 



<210> 191 
<211> 144 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (144) 
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<22 3> Xaa equals stop translation 
<400> 191 

Met Ser Pro Phe His Leu Leu Gly Leu Lys Val Phe Leu Thr Trp Ala 
1 5 1C 15 

Leu Thr Leu Ala Gin lie Cys Leu Tyr Phe Phe Glu Val Gin Pro Leu 
20 ' 25 30 

Gly Leu Leu Ala Leu Asn Phe Phe Cys Tlir Ala Thr Ala Gly Leu Lys 
35 40 45 

Glu Leu Cys Met His Pro Pro Ser Leu Ala Phe Thr Pro Glu Phe His 
50 55 60 

Thr Ser Leu Ser Pro Leu Ala lie Pro Ser Phe Cys Gly Thr Ser Val 
65 70 75 80 

Ser Leu Ser Asn Ser His Thr lie Pro Leu Ser Leu Tyr Leu Pro Phe 
85 90 95 

Pro Ser Lys Ser Arg Met Pro Asp Thr Leu His Leu Leu Val His Ser 
100 105 110 

Leu Pro Leu Val His Ser Gin Val Leu Pro Val Lys Asp Val Thr lie 
115 120 125 

Glu Trp Pro Leu Cys Gin Arg Cys Leu Gly Ser Thr Cys His Gin Xaa 
130 135 140 



<210> 192 
<211> 81 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (76) 

<223> Xaa equals any of the naturally occurring L- amine acids 
<220> 

<221> SITE 
<222> (81) 

<223> Xaa equals any of the naturally occurring L-amir.o acids 
<400> 192 

Mat Phe Cys Phe Ser Ser lie Phe Cys Ser His C-lu His Thr His Leu 
15 10 15 

Pro Gly Thr Phe Trp Leu Phe Leu Phe Leu Phe Leu lie Leu Pro Pro 
20 25 30 



Ser Cys Pro Cys Phe Leu Pro Phe Ser Leu Ala He Glu Thr Val Arg 
35 40 45 
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Trp Pro Cys Trp His His Pro Thr Ser Phe Glu Leu Cys Tyr Pro Gly 
SO 55 60 

Thr Ser lie Tyr Tyr Ala Ser Arg Gly Gly Pro Xaa Fro Asn Ser Glu 
65 70 75 80 

Xaa 



<210> 193 

<211> 45 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (45) 

<223> Xad equals stop translation 
<400> 193 

Met Thr Tyr Leu Pho Cys Ser Ser lie Ser Leu Leu Leu Leu Lys Val 
15 10 15 

His Ser Ser Gly His Gin Asp lie Arg Lys Ala Lys Ser Lys Val Pro 
20 25 30 

Arg Leu Leu lie lie Gin Cys Pro Gin Gin Arg Glu Xaa 
35 40 45 



<210> 194 
<211> 42 
<212> PRT 

<213> Homo sapiens 
<220> 

<22l> SITE 
<222> (42) 

<223> Xaa equals stop translation 
<400> 194 

Met Pro Thr lie Trp Val Lys Leu Cys Leu Leu Gin Val Cys His Gly 
1 5 ' 10 15 

Leu Phe Pro Leu Leu Lys His Trp Ser Gin Pro Met Pro Leu eye Val 
20 25 30 

Thr Leu Ala Pro Val Ser Tyr Trp Leu Xaa 
35 40 



<210> 195 
<211> 260 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
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<222> (260) 

<223> Xaa equals stop translation 
<400> 19S 

Met Gly Thr Ala Ala Leu Gly pro Val Trp Ala Ala Leu Leu Leu Phe 
1 5 10 15 

Leu Leu Met Cys Glu lie Pro Met Val Glu Leu Thr Phe Asp Arg Ala 
20 25 30 

Val Ala Ser Asp Cys Gin Arg Cys Cys Asp Ser Glu Asp Pro Leu Asp 
35 40 45 

Pro Ala His Val Ser Ser Ala Ser Ser Ser Gly Arg Pro His Ala Leu 
50 !>5 50 

Pro Glu lie Arg Pro Tyr lie Asn lie Thr lie Leu Lys Gly Asp Lys 
65 70 75 80 

Gly Asp Pro Gly Pro Met Gly Leu Pro Gly Tyr Met Gly Arg Glu Gly 
85 90 95 

Pro Gin Gly Glu Pro Gly Pro Gin Gly Ser Lys Gly Asp Lys Gly Glu 
100 105 1X0 

Met Gly Ser Pro Gly Ala Pro Cys Gin Lys Arg Phe Phe Ala Phe Ser 
115 120 125 

Val Gly Arg Lys Thr Ala Leu His Ser Gly Glu Asp Phe Gin Thr Leu 
130 135 140 

Leu Phe Glu Arg Val Phe Val Asn Leu Asp Gly Cys Phe Asp Met Ala 
145 150 155 160 

Thr Gly Gin Phe Ala Ala Pro Leu Arg Gly lie Tyr Phe Phe Ser Leu 
165 170 175 

Asn Val His Ser Trp Acn Tyr Lys Glu Thr Tyr Val His He Met His 
180 185 190 

Asn Gin Lys Glu Ala Val Tie Leu Tyr Ala Glr. Pro Ser Glu Arg Ser 
195 200 205 

He Met Gin Ser Gin Ser Val Met Leu Asp Leu Ala Tyr Gly Asp Arg 
210 215 220 

Val Trp Val Arg Leu Phe Lys Arg Gin Arg Glu Asn Ala lie Tyr Ser 
225 230 235 240 

Asn Asp Phe Asp Thr Tyr He Thr Phe Ser Gly His Leu He Lys Ala 
245 250 255 

Glu Asp Asp Xaa 
260 



<210> 196 
<211> 117 
<212> PRT 
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<213> Homo sapiens 
<400> 196 

Met Leu Gly His Cys Cys Tyr Phe Trp Gin Val Trp Pro Ala Ser Glu 
15 10 15 

Ala Leu Ala Ala Gly Pro Thr Pro Ser Thr Gly Ser Ser Ser Pro Ser 
20 25 30 

Trp Lys Gin His He Gly Thr Ser Leu Gin Lys Thr Arg Gly Ser Leu 
35 40 4S 

Pro Thr Thr Thr Leu Thr Ser Gly Ala GLy Gin Ser Thr Ser Thr Gly 
50 55 60 

Lys Asn Pro Ala Ala Gly Arg Ser Leu Glu Cly Ala Leu Pro Ala Gly 
65 70 75 80 

Val Trp Pro cys Phe Ala Gin Ser Pro Cys Thr Gly Gly Gin Gin Thr 
85 90 95 

Pro Ser Sor Thr Gly Leu Arg Ser Cys Leu Val Arg Ser Pro Ala Thr 
100 105 110 

Trp Trp Arg Thr Pro 
115 



<210> 197 
<211> 698 
<212> PRT 

<213> Homo sapiens 
<400> 197 

Met Leu Pro Ala Arg Leu Pro Phe Arg Leu Leu Ser Leu Phe Leu Arg 
15 10 15 

Gly Ser Ala Pro Thr Ala Ala Arg His Gly Leu Arg Glu Pro Leu Leu 
20 25 30 

Glu Arg Arg Cys Ala Ala Ala Ser Ser Phe Gin His Ser Ser Ser Lau 
35 40 45 

Gly Arg Glu Leu Pro Tyr Asp Pro Val Asp Thr Glu Gly Phe Gly Glu 
50 55 60 

Gly Cly Asp Met Gin Glu Arg Phe Leu Phe Pro Glu Tyr He Leu Asp 
65 70 75 80 

Pro Glu Pro Gin Pro Thr Arg Glu Lys Gin Leu Gin Glu Leu Gin Gin 
85 90 95 

Gin Gin Glu Glu Glu Glu Arg Gin Arg Gin Gin Arg Arg Glu Glu Arg 
100 105 110 

Arg Gin Gin Asn Leu Arg Ala Arg Sor Arg Glu His Pro Val Val Gly 
115 120 125 

His Pro Asp Pro Ala Leu Pro Pro Scr Gly Val Asn Cys Ser Gly Cys 
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130 135 140 

Gly Ala Glu Leu His Cys Gin Asp Ala Gly Val Pro Gly Tyr Leu Pro 
145 150 155 160 

Arg Glu Lys Phe Leu Arg Thr Ala Glu Ale Asp Gly Gly Leu Ala Arg 
165 17C 175 

Thr Val Cys Gin Arg Cys Trp Leu Leu ser His His Arg Arg Ala Leu 
180 185 190 

Arg Leu Gin Val Ser Arg Glu Gin Tyr Leu Glu Leu Val Ser Ala Ala 
195 200 205 

Leu Arg Arg Pro Gly Pro Ser Leu Val Leu Tyr Met Val Asp Leu Leu 
210 2 15 220 

Asp Leu Pro Asp Ala Leu Leu Pro Asp Leu Pro Ala Leu Val Gly Pro 
225 230 235 240 

Lys Gin Leu lie Val Leu Gly Asn Lys Val Asp Leu Leu Pro Gin Asp 
245 250 * 255 

Ala Pro Gly Tyr Arg Gin Arg Leu Arg Glu Arg Leu Trp Glu Asp Cys 
260 265 t 270 

Ala Arg Ala Gly Leu Leu Leu Ala Tro Gly His Gin Gly Pro Gin Arg 
275 2B0 285 

Pro Val Lys Asp Glu Pro Gin Asp Gly Glu Asn Pro Asn Pro Pro Asn 
290 295 300 

Trp Ser Arg Thr Val Val Arg Asp Val Arg Leu lie Ser Ala Lys Thr 
305 310 315 320 

Gly Tyr Gly Val Glu Glu Leu He Ser Ala Leu Gin Arg Ser Trp Arg 
325 330 335 

Tyr Arg Gly Asp Val Tyr Leu Val Gly Ala Thr Asn Ala Gly Lys Ser 
340 345 350 

Thr Leu Phs Asn Thr Leu Leu Glu Ser Asp Tyr Cys Thr Ala Lys Gly 
355 360 365 

Ser Asp Ala He Asp Arg Ala Thr He Ser Pro Trp Pro Gly Thr Thx 
373 375 380 

Leu Asn Leu Leu Lys Phe Pro lie Cy3 Asn fro Thr Pro Tyr Arg Met 
365 390 395 400 

Phe Lys Arg His Gin Arg Leu Lys Lys Asp Ser Thr Gin Ala Glu Glu 
405 410 415 

Asp Leu Ser Glu Gin Glu Gin Asn Gin Leu Asn Val Leu Lys Lys His 
420 425 430 

Gly Tyr Val Val Gly Arg Val Gly Arg Thx Phe Leu Tyr Ser Glu Glu 
435 440 445 
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Gin Lys Asp Asn lie Pro Phe Glu Phe Asp Ala Asp Ser Leu Ala pho 
450 455 460 

Asp Met Glu Asn Asp Pro val Met Gly Thr His Lys Ser Thr Lys Gin 
465 470 475 480 

Val Glu Leu Thr Ala Gin Asp Val Lys Asp Ala His Trp Phe Tyr Asp 
485 490 495 

Thr Pro Gly lie Thr Lys Glu Asn Cys lie Leu Asn Leu Leu Thr Glu 
500 505 510 

Lye Glu Val Asn lie Val Leu Pro Thr Gin Ser He Val Pro Arg Thr 
515 520 525 

Phe Val Leu Lys Pro Gly Met Val Leu Phe Leu Gly Ala He Cly Arg 
530 535 540 

He Asp Phe Lou Sin Gly Asn Gin Ser Ala Trp Phe Thr Val Val Ala 
545 550 555 560 

Ser Asn He Leu Pro Val His He Thr Ser Leu Asp Arg Ala Asp Ala 
565 570 575 

Leu Tyr Gin Lys His Ala Gly His Thr Leu Leu Gin He Pro Met*. Gly 
580 585 590 

Gly Lys Glu Arg Met Ala Gly Phe Pro Pro Leu Val Ala Glu Asp He 
595 600 605 

Met Leu Lys Glu Gly Leu Gly Ala Ser Glu Ala Val Ala Asp He Lys 
610 515 620 

Phe Ser Ser Ala Gly Trp Val Ser Val Thr Pro Asn Phe Lvs Asp Arg 
625 630 635 ' 640 

Leu His Leu Arg Gly Tyr Thr Pro Glu Gly Thr Val Leu Thr Val Arg 
£45 650 655 

Pro Pro Leu Leu Pro Tyr :ie Val Asn He Lys Gly Gin Arg He Lys 
660 665 670 

Lys Ser Val Ala Tyr Lys Thr Lys Lys Pro Pro Ser Leu Met Tyr Asn 
675 680 685 

Val Arq Lys Lys Lys Gly i.ys He Asn Val 
690 695 



<210> 198 
<211> 348 
<212> PRT 
<213> Homo sapiens 



<400> 198 

Met Asr. Met Thr Gin Ala Arg Val Leu Val Ala Ala Val Val Gly Leu 
1 5 io 15 

Val Ala val Leu Leu Tyr Ala Ser He His Lys He Glu Glu Gly His 
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20 25 30 

Leu Ala Val Tyr Tyr Arg Gly Gly Ala Leu Leu Thr Ser Pro Ser Gly 
35 40 45 

Pro Gly Tyr Kis lie Met Leu Pro Phe lie Thr Thr Php Arg Ser Val 
50 55 60 

Gin Thr Thr Leu Gin Thr Asp Glu Val Lys Asn Val Pro Cys Gly Thr 
65 70 75 80 

Ser Gly Gly Val Mot lie Tyr lie Asp Arg lie Glu Val Val Asn Met 
85 90 95 

Leu Ala Pro Tyr Ala Val Phe Asp lie Vol Arg Asn Tyr Thr Ala Asp 
100 105 110 

Tyr Asp Lys Thr Leu lie Phe Asn Lys lie His His Glu Leu Asn Gin 
115 12U 125 

Phe Cys Ser Ala His Thr Leu Gin Glu Val Tyr lie Glu Leu Phe Asp 
130 135 140 

Gin lie Asp Glu Asn Leu Lys Gin Ala Leu Gin Lys Asp Leu Asn Leu 
145 150 155 160 

Met*. Ala Pro Gly Leu Thr lie Cln Ala Val Arg Val Thr Lys Pro Lys 
165 170 175 

lie Pro Glu Ala He Arg Arg Asn Phe Glu Leu Met Glu Ala Glu Lys 
160 185 190 

Thr Lyo Leu Leu He Ala Ala Gin Lys Gin Lys Val Val Glu Lys Glu 
195 200 205 

Ala Glu Thr Glu Arg Lys Lys Ala Val He Glu Ala Glu Lys He Ala 
210 215 220 

Gin Val Ala Lys He Arg Phe Gin Gin Lys Val Met Glu Lys Glu Thr 
225 230 235 240 

Glu Lys Arg He Ser Glu He Glu Asp Ala Ala Phe Leu Ala Arg Glu 
245 250 2S5 

Lys Ala Lys Ala Asp Ala Glu Tyr Tyr Ala Ala His Lys Tyr Ala Thr 
260 2G5 270 

Scr Aan Lys His Lys Leu Thr Pro Glu Tyr Leu Glu Leu Lys Lys Tyr 
275 290 285 

Gin Ala He Ala Ser Asn Sor Lys lie Tyr Phe Gly Scr Asn He Pro 
290 295 300 

Asn Me z Phe Val Asp Scr Ser Cys Ala Leu Lys Tyr Ser Asp He Arg 
305 310 315 320 

Thr Gly Arg Glu Ser Ser Leu Pro Ser Lys Glu Ala Leu Glu Pro Ser 
325 330 335 
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Gly Glu Asn Val lie Gin Asn Lys Glu Ser Thr Gly 
340 345 



<210> 199 

<211> 401 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (307) 

<223> Xaa equals any o£ the naturally occurring L-amino acids 
<400> 199 

Met Met Gly Leu Gly Asn Gly Arg Axg Ser Met Lys Ser Pro Pro Leu 
15 10 15 

val Leu Ala Ala Leu Val Ala Cys lie lie Val Leu Gly Phe Asn Tyr 
20 25 30 

Trp He Ala Ser Ser Arg Ser Val Asp Leu Gin Thr Arg lie Met Glu 
35 40 45 

Leu Glu Gly Arg Val Arg Arg Arg Ala Ala Glu Arg Gly Ala Val Glu 
50 55 60 

Leu Lys Lys Asn Glu Phe Gin Gly Glu Leu Glu Lys Gin Arg Glu Gin 
65 70 75 80 

Leu Asp Lys He Gin Ser Ser His Asn Phe Gin Lgu Clu Ser Val Aan 
85 90 95 

Lys Leu Tyr Gin Asp Glu Lys Ala Val Leu Val Asn Asn He Thr Thr 
100 105 no 

Gly Glu Arg Leu He Arg Val Leu Glu Asp Gin Leu Lys Thr Leu Gin 
115 120 125 

Arg Asn Tyr Gly Arg Leu Gin Gin Asp Val Leu Gin Phe Gin Lys Asn 
130 135 140 

Gin Thr Asn Leu Glu Arg Lys Phe Ser Tyr aso Leu Ser Gin Cys He 
145 150 155 160 

Asn Gin Mec Lys Glu Val Lys Glu Gin Cys Clu Clu Arg He Glu Glu 
165 170 175 

Val Thr Lys Lys Gly Asn Glu Ala Val Ala Ser Arg Asp Leu Ser Glu 
180 185 190 

Asn Asn Asp Gin Arg Gin Gin Leu Gin Ala Leu Ser Glu Pro Gin Pro 
195 200 205 

Arg Leu Gin Ala Ala Gly Leu Pro His Thr Glu Val Pro GLn Gly Lys 
210 215 220 

Gly Asn Val Leu Gly Asn Ser Lys Ser Gin Thr Pro Ala Pro Ser Ser 
225 230 235 240 
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Glu Val Val Leu Asp Ser Lys Arg- Gin Val GLu Ly3 Glu Glu Thr Asn 
•245 " 250 255 

Glu lie Gin Val Val Asn Glu Glu Pro Gin Arg Asp Arg Leu Pro Glr 
260 265 270 

Glu Pro Gly Arg Glu Gin Val Val Glu Asp Arg Pro Val Gly Gly Arg 
275 280 285 

Gly Phe Gly Gly Ala Gly Glu Leu Gly Gin Thr Pro Gin Val Gin Ala 
290 295 300 

Ala Leu Xaa Val Ser Gin Glu Asn Pro Glu Met Glu Gly Pro Glu Arg 
305 310 3J.5 320 

Asp Gin Leu Val lie Pro Asp Gly Gin Glu Glu Glu Gin Glu Ala Ala 
325 330 335 

Gly Glu Gly Arg Asn Gin Gin Lys Leu Arg Gly Glu Asp Asp Tyr Asn 
340 345 350 

Met Asp Glu Asn Glu Ala Glu Ser Glu Thr Asp Lys Gin Ala Ala Leu 
355 360 365 

Ala Gly Asn Asp Arg Asn lie Asp Val Phe Asn Val Glu Asp Gin Lys 
370 375 380 

Arg Asp Thr He Asn Leu Leu Asp Gin Arg Glu- Lys Arc Asn His Thr 
385 390 395 400 



<210> 200 
<211> 324 
<212> PRT 

<213> Homo sapiens 
<220> 

<22l> SITE 
<222> (3) 

<223> Xaa equals any of the naturally occurring L-aniino acids 
<400> 200 

Met Glu Xaa Ala Lys Val Tyr Val Ala Lys Val Asp Cys Thr Ala His 
15 10 15 

Ser Asp Val Cys Ser Ala Gin Gly val Arg Gly Tyr Pro Thr Leu Lys 
20 25 30 

Leu Phe Lys Pro Gly Gin Glu Ala Val Lys Tyr Gin Gly Pro Arg Asp 
35 40 45 

Phe Gin Thr Leu Glu Aon Trp Met Leu Gin Thr Leu Asn Glu Glu Pro 
50 55 60 

Val Thr Pro Glu Pro Glu Val Glu Pro Pro Ser Ala Pro Glu Leu Lys 
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65 ™ 75 go 

Gin Gly Leu Tyr Glu Leu Ser Ala Ser Asn Phe Glu Leu His Val Ala 
85 90 95 

Gin Gly Asp His Phe He Lys Phe Phe Ala Pro Trp Cys Gly His Cys 
100 105 no 

Lys Ala Leu Ala Pro Thr Trp Glu Gin Leu Ala Leu Gly Leu Glu His 
115 120 125 

Ser Glu Thr Val Lys He Gly Lys Val Asp Cys Thr Gin His Tyr Glu 
130 135 140 

leu Cys Ser Gly Asn Gin Val Arg Gly Tyr Pro Thr l«u Leu T^p ?h e 
145 ISO 155 " 160 

Arg Asp Gly Lys Lys Val Asp Gin Tyr Lys Gly Lys Arg Asp Leu Clu 
165 170 175 

Ser Leu Arg Glu Tyr Val Glu Ser Gin Leu Gin Arg Thr Glu Thr Gly 
180 IBS 190 

Ala Thr Glu Thr Val Thr Pro Ser Glu Ala Pro Val Leu Ala Ala Glu 
195 200 205 

Pro Glu Ala Asp Lys Gly rnr Val Leu Ala Leu Thr Glu Asn Asn Fhe 
210 215 220 

Asp Asp Thr He Ala Glu Gly He Thr Phe He Lys Phe Tyr Ala Pro 
225 230 235 240 

Trp Cy3 Gly His Cys Lys Thr Leu Ala Pro Thr Trp Glu Glu Leu Ser 
245 250 255 

Lys Lys Glu Phe Pro Gly Leu Ala Gly Val Lys lie Ala Glu Val Asp 
260 265 270 

Cys Thr Ala Glu Arg Asn He Cys Ser Lys Tyr Ser Val Arg Gly Tyr 
275 2B0 285 

Pro Thr Leu Leu Leu Phe Arg Gly Gly Lys Lys Val Ser Glu His Ser 
290 295 300 

Gly Gly Arg Asp Leu Asp Ser Leu His Arg Phe Val Leu Ser Gin Ala 
305 310 315 320 

Lya Asp Glu Leu 



<210> 201 

<211> 90 

<212> PRT 

<213> Homo sapiens 



<400> 201 

Met Ala Leu Phe Ser Cys Leu Leu Leu Leu Lys Gin Ser Asp Gly Ala 
L 5 10 is 
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Ser Pro Val Leu Arg Ala Lou Ala Ala Ser Cys Leu Ala Ser Pro Ala 
20 25 30 

Gly Cys Cys Gly Thr Arg Lys Ala Leu Asn Gly Asn Val Gly Glu Lys 
35 40 45 

Val Gly Phe Thr Phe Met Ser Phe Gin Gly Cys Asp Pro Ser Ser Pro 
50 55 60 

Gly Cys Leu Cys Cys Ser Leu Leu Pro Ser Asn Ser Gin Leu Val Phe 
65 70 75 80 

He Ser Phe Leu Val Leu Ser Gly Leu Ala 
85 90 



<210> 202 
<211> 243 
<212> PRT 

<213> Homo sapiens 
<400> 202 

Met Arg Pro Gin Gly Pro Ala Ala Ser Pro Gin Arg Leu Arg Gly Leu 
1 5 10 15 

Leu Leu Lou Leu Leu Leu Gin Leu Pro Ala Pro Ser Ser Ala Ser Glu 
20 25 30 

He Pro Lys Gly Lys Gin Lys Ala Gin Leu Arg Gin Arg Glu Val Val 
35 40 45 

Asp Leu Tyr Asn Gly Met Cys Leu Gin Gly Pro Ala Gly Val Fro Gly 
50 55 60 

Arg Asp Gly Ser Pro Gly Ala Asn Gly He Pro Gly Thr Pro Gly He 
65 70 75 80 

Pro Gly Arg Asp Gly Phe Lys Gly Glu Lys Gly Glu Cys Leu Arg Glu 
85 90 95 

Ser Phe Glu Glu Ser Trp Thr Pro Asn Tyr Lys Gin Cys Ser Trp Ser 
100 105 110 

Ser Leu Asn Tyr Gly He Asp Leu Gly Lys He Ala Glu Cys Thr Phe 
115 120 125 

Thr Lys Ket Arg Ser Asn Ser Ala Leu Arg Val Leu Phe Ser Gly Ser 
130 135 140 

Leu Arg Leu Lys Cys Arg Asn Ala Cys Cys Glu Arg Trp Tyr Phe Thr 
1« 150 155 160 

Phe Asn Gly Ala Glu Cys Ser Gly Pro Leu Pro He Glu Ala He He 
165 170 175 

Tyr Leu Asp Gin Gly Ser Pro Glu Met Asn Ser Thr He Asn He His 
180 185 190 
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Arg Thr Ser Ser Val Glu Gly Leu Cys Glu Gly He Gly Ala Gly Leu 

195 200 205 

Veil Asp val Ala lie M'rp Val Gly Thr Cys Ser Asp Tyr Pro Lys Gly 

210 215 220 

Asp Ala Ser Thr Gly Trp Asn Ser Val Ser Arg lie lie He Glu Glu 

225 230 235 240 

Leu Pro Lys 



<210> 203 
<2il> 75 
<212> PRT 

<213> Homo sapiens 
<400> 203 

Met Ala Gly Gin Glu Asp Pro Val 
1 5 

Ala Asn Arg Glu Tyr He Glu He 
20 

Ala Asp Phe Leu Asn Ser Phe Asp 

35 40 

Thr Leu Asn Glu Lys Leu Thr Ala 
50 55 

Glu Ala Arg Val Thr Lys Gly Glu 
65 70 



Gin Arg Glu He His Gin Asp Trp 
10 15 

He Thr Ser Ser He Lys Lys He 
25 30 

Met Ser Cys Arg Ser Arg Leu Ala 
45 

Leu Glu Arg Arg He Glu Tyr He 
60 

Thr Leu Thr 
75 



<210> 204 
<211> 248 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (185) 

<223> Xaa equals any o£ the naturally occurring L-amino acids 
<400> 204 

Met Thr Ser Gin Pro Val Pro Asn Glu Thr He He Val Leu Pro Ser 
15 10 15 

Asn Val He Asn Phe Sor Gin Ala Glu Lys Pro Glu Pro Thr Asn Gin 
20 25 30 

Gly Gin Asp Ser Leu Lys Lys His Leu His Ala Glu lie Lys Val He 
35 40 45 

Gly Thr He Cln He Leu Cys Gly Met Met Val Leu Ser Leu Gly He 
50 55 60 

He Leu Ala Ser Ala Ser Phe Ser Pro Asn Phe Thr Gl.n Val Thr Ser 
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65 70 7S 80 

Thr Leu Leu Asn Ser Ala Tyr Pro Phe lie Gly Pro Phe Phe Phe lie 
85 9C 95 

lie Ser Gly Ser Leu Ser lie Ala Thr m» Lys Arg r.eu Thr Lys Leu 
100 105 110 

Leu Val His Ser Ser Leu Val Gly Ser Tie Leu Ser Ala Leu Ser Ala 
US 120 125 

Leu Val Gly Phe lie lie Leu Scr Val Lys Gin Ala Thr Leu Asn Pro 
130 135 140 

Ala Ser Leu Gin Cys Glu Leu Asp Lys Asn Asn lie Pro Thr Arg Ser 
145 150 155 160 

Tyr Val Ser Tyr Phe Tyr His Asp Ser Leu Tyr Thr Thr Asp Cys Tyr 
165 170 175 

Thr Ala Lys Ala Ser Leu Ala Gly Xaa Leu Ser Leu Met Leu lie Cys 
180 185 190 

Thr Leu Leu Glu Phe Cys Leu Ala Val Leu Thr Ala Val Leu Arg Trp 
195 200 205 

Lys Gin Ala Tyr Scr Asp Phe Pro Gly Ser Val Leu Phe Leu Pro His 
210 215 220 

Ser Tyr lie Gly Asn Ser Gly Met Ser Ser Lys Met Thr His Asp Cys 
225 230 235 240 

Gly Tyr Glu Glu Leu Leu Thr Ser 
245 



<210> 205 

<211> 168 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (83) 

<223> Xaa equals any of the naturally occurring L-aciino acids 
<400> 205 

Met Pro L«u Leu Arg Gly Leu Leu Trp Leu Gin Val Leu Cys Ala Gly 
15 10 15 

Pro Leu His Thr Glu Ala Val Val Leu Leu Val Pro Ser Asp Asp Gly 
20 25 30 

Arg Ala Phe Leu Leu Arg Ser Arg Leu Leu His Pro Glu Ala His Val 
35 40 45 

Pro Pro Ala Ala Asp Arg Gly Ala Ser Leu Gin Cys Val Leu His Gin 
50 55 60 
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Ala Ala Pro Lys Ser Arg Pro Arg Ser Pro Ala Ala Gly Ala Ala Leu 
65 70 75 * 80 

Leu His Xaa Pro Arg Arg Thr Gly Asp Glu Pro Cys Arg Glu Phe His 
85 90 95 

Gly Asn Gly Phe Pro Gly Pro Thr Gin Leu Thr Pro Gly Glu Cys Gly 
1C0 105 110 

Leu Pro Ala Pro Ser Ser Leu Leu Gin His Ala Ser Ala Pro Val Arg 
115 120 125 

Thr Gly Ser Glu Gly Gin Val Val Gly Cys Pro Arg Ala Arg Gly Glu 
130 135 140 

Thr Gly Glu Gly Leu Scr Leu Ala Phe Leu Ser Ser Leu Met Phe Thr 
145 150 155 160 



Ser Arg Asn Gly Leu Val Gly Cys 
165 



<210> 206 
<211> 218 
<212> PRT 

<213> Homo sapiens 
<400> 206 

Met Gly Ser Ala Ala Leu Glu He Leu Gly Leu Val Leu Cys Leu Val 
1 5 10 15 

Gly Trp Gly Gly Leu He Leu Ala Cys Gly Leu Pro Met Trp Gin Val 
30 25 30 

Thr Ala Phe Leu Asp His Asn He Val Thr Ala Gin Thr Thr Trp Lys 
35 40 45 

Gly Leu Trp Met Ser Cys Val Val Gin Ser Thr Gly His Met Gin Cys 
50 55 60 

Lys Val Tyr Asp Ser Val Leu Ala Leu Ser Thr Glu Val Gin Ala Ala 
65 70 75 80 

Arg Ala Leu Thr Val Ser Ala Val Leu Leu Ala Phe Val Ala Leu Phe 
85 90 95 

val Thr Leu Ala Gly Ala Gin Cys Thr Thr Cys Val Ala Pro Gly Pro 
100 105 110 

Ala Lys Ala Arg Val Ala Leu Thr Gly Gly Val Leu Tyr Leu Phe Cys 
115 120 125 

Gly Lou Leu Ala Leu Val Pro Leu Cys Trp Phe Ala Asn Xle Val Val 
130 135 140 

Arg Glu Phe Tyr Asp Pru Ser Val Pro Val scr Gin Lys Tyr Glu Leu 
145 150 155 160 

Gly Ala Ala Leu Tyr 11* Gly Trp Ala Ala Thr Ala Leu Leu Met Val 
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165 170 175 

Gly Gly Cys Leu Leu Cys Cys Gly Ala Trp Val Cys Thr Cly Arg Pro 
180 185 190 

Asp Leu Ser Phe Pro Val Lys Tyr Ser Ala Pro Arg Arg Pro Thr Ala 
195 200 205 

Thr Gly Asp Tyr Asp Lys Lys Asn Tyr Val 
210 215 



<210> 207 
<211> 73 
<212> PRT 

<21J> Homo sapiens 
<220> 

<221> SITE 
<222> (73) 

<223> Xaa equals stop translation 
<400> 207 

Met Thr Ser Tyr lie Leu lie Ser Phe Val Leu Leu He Gly Val Gly 
15 10 15 

Cys lie Glu Lys Asp Gin Ser Cys Pro Val Phe (;ly Gly Arg Lys Arg 
20 25 30 

Leu His Leu Leu Phe Val Gly Gly Gin Leu Arg Gin Val Arg Met Leu 
35 40 45 

Arg Gly Glu Leu Ser Cys Ala Cys Tyr Arg Pro His Val Cln Ala Leu 
50 55 60 

Gin Leu Gly Gly Cys Thr Cys Phe Xaa 
65 70 



<210> 208 
<211> 348 
<212> PRT 

<213> Homo sapiens 
<400> 208 

Met Leu Cys Pro Trp Arg Thr Ala Asn Leu Gly Leu Leu Leu lie Leu 
15 10 15 

Thr He Phe Leu Val Ala Glu Ala Glu Gly Ala Ala Gin Pro Asn Asn 
20 25 30 

Ser Leu Met. Leu Gin Thr Ser Lys Glu Asn Kis Ala Leu Ala Ser Scr 
35 40 45 

Ser Leu Cys Met Asp Glu Lys Gin He Thr Gin Asn Tyr Ser Lys Val 
50 55 60 

Leu Ala Glu Val Asn Thr Ser Trp Fro Val Lys Met Ala Thr Asn Ala 
65 70 75 HO 
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Val Leu Cys Cys Pro Pro lie Ala Leu Arg Asn Leu lie He He Thr 
85 90 95 

Trp Glu He He Leu Arg Giy Gin Pro Ser Cys Thr Lys Ala Tyr Lys 
100 105 HO 

Lys Glu Thr Asn Glu Thr Lys Glu Thr Asn Cys Thr Asp Glu Arg He 
115 120 125 

Thr Trp Val Ser Arg Pro Asp Gin Asn Ser Asp Leu Gin He Arg Thr 
130 135 140 

Val Ala He Thr His Asp Gly Tyr Tyr Arg Cys He Met Val Thr Pro 
145 150 155 1G0 

Asp Gly Asn Phe His Arg Gly Tyr His Leu Gin Val Leu Val Thr ?ro 
165 170 175 

Glu Val Thr Leu Phe Gin Asn Arg Asn Arg Thr Ala Val Cys Lys Ala 
180 1B5 190 

Val Ala Gly Lys Pro Ala Ala His He Ser Trp He Pro Glu Gly Asp 
195 200 205 

Cys Ala Thr Lys Gin Glu Tyr Trp Ser Asn Cly'Thr Val Thr Val Lys 
210 215 220 

Ser Thr Cys His Trp Glu Val His Asn Val Ser Thr Val Asn Cys His 
225 230 235 240 

Val Ser His Leu Thr Gly Asn Lys Ser Leu Tyr He Glu Leu Leu Pro 
245 250 255 

Val Pro Gly Ala Lys Lys Ser Ala Lys Leu Tyr He Pro Tyr He He 
260 265 270 

Leu Thr He He He Leu Thr He Val Gly Phe He Trp Leu Leu Lys 
275 280 285 

Val Asn Gly Cys Arg Lys Tyr Lys Leu Asn Lys Thr Glu Ser Thr Pro 
290 295 300 

Val Val Glu Glu Asp Glu Met- Gin Pro Tyr Ala Ser Tyr Thr Glu Lys 
305 310 315 320 

Asn Asn Pro Leu Tyr Asp Thr Thr Asn Lys Val Lys Ala Ser Glu Ala 
325 330 335 

Leu Gin Ser Glu Val Asp Thr Asp Leu His Thr Leu 
340 345 



<210> 209 

<211> 73 

<212> PRT 

<213> Homo sapiens 

<220> 
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<221> SITE 
<222> (73) 

<223> Xaa equals stop translation 
<400> 209 

Met Ala Arg Gly Cys Val Cys Ser Leu Cys Ala Ser Val Cys lie Phe 
15 10 15 

Leu Ser Ser Leu Phe Pro Leu Leu Pro Ser Val His Ser Val Asn lie 
20 25 30 

lie Ser Cys Leu Leu Leu Ser Lys Cys Phe Glu Gly Leu Glu Leu Met 
35 40 45 

Cys Glu His Leu Tyx Gin Leu Ser Gin Leu His Val Leu Mic Kis lie 
50 55 60 

Phe Ser Tyr Leu Leu Cys Thr Pro Xaa 



55 


70 




<210> 


210 




<211> 


60S 




<212> 


PRT 




<213> 


Homo sapiens 




<220> 






<221> 


SITE 




<222> 


(265) 




<223> 


Xaa equals any of 


the naturally occurring 


<220> 






<221> 


SITE 




<222> 


(597) 




<223> 


Xaa equals any of 


the naturally occurring 


<400> 


210 




Met Val Gly Thr Lys Leu 


Arg Gin Thr Lys Asp Ala 


1 


5 


10 



15 

Leu His Asp Leu Arg Pro Gin Asp Arg Phe Ser lie lie Gly Phe Ser 
20 25 30 

Asn Arg lie Lys Val Trp Lys Asp His Leu lie Ser Val Thr Pro Asp 
35 40 45 

Ser He Arg Asp Gly Lys Val Tyr He Hls His Met Ser Pro Thr Gly 
50 55 60 

Gly Thr Asp He Asn Gly Val Leu Gin Arg Ala He Arg Leu Leu Asn 
65 70 75 GO 

Lys Tyr Val Ala His Ser Gly He Gly Asp Arg Ser Val Ser Leu He 
85 90 95 

Val Phe Leu Thr Asp Gly Lys Pro Thr Val Gly Glu Thr His Thr Leu 
100 105 HO 

lys lie Leu Asn Asn Thr Arq Glu Ala Ala Arg Gly Gin Val cys He 
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115 120 125 

Phe Thr lie Gly He Gly Asn Asp Val Asp Phe Arg Leu Leu Glu Lys 
130 135 140 

Leu Ser Leu Glu Asn Cys Gly Leu Thr Arg Arg Val His Glu Glu Glu 
150 155 160 

Asp Ala Gly Ser Gin Leu Ho Gly Phe Tyr Asp Glu He Arg Thr Pro 
165 170 175 

Leu Leu Ser Asp lie Arg He Asp Tyr Pro Pro Ser Ser Val Val Gin 
180 185 190 

Ala Thr Lys Thr Leu phe Pro Acr. Tyr Phe Asti Gly ser Giu He He 
195 200 205 

He Ala Gly Lys Leu Val Asp Arg Lys Leu Asp His Leu His Val Glu 
210 215 220 

Val Thr Ala Ser Asn Ser Lys Lys Phe He He Leu Lys Thr Asp Val 
225 230 235 240 

Pro Val Arg Pro Gl.i Lya Ala Gly Lys Asp Val Thr Gly Ser Pro Arg 
245 250 255 

Pro Gly Gly Asp Gly Glu Gly Asp Xaa Asn His He Glu Arg l.eu Trp 
260 265 270 

Ser Tyr Leu Thr Thr Lys Glu Leu Leu Ser Ser Trp Leu Gin Ser Asp 
275 280 285 

Asp Glu Pro Glu Lys Glu Arg Leu Arg Gin Arg Ala Gin Ala Leu Ala 
290 295 300 

Val Ser Tyr Arg Phe Leu Thr Pro Phe Thr Ser Met Lys Leu Arg Gly 
305 310 315 320 

Pro Val Pro Arg Met Asp Gly Leu Glu Glu Ala His Gly Met Ser Ala 
325 330 335 

Ala Met Gly Pro Glu Pro Val Val Gin Ser Val Arg Gly Ala Gly Thr 
340 345 350 

Gin Pro Gly Pro Leu Leu Lys Lys Pro Tyr Gin Pro Arg He Lys He 
355 360 365 

Ser Lys Thr Ser Val Asp Gly Asp Pro Hie Phe Val Val Asp Phe Pro 
370 375 380 

Leu Ser Arg Leu Thr Val Cys Phe Asn He Asp Gly Gin Pro Gly Asp 
385 390 395 £00 

He Leu Arg Leu Val Ser Asp His Arg Asp Ser Gly Val Thr Val Asn 
4C5 410 415 

Gly Glu Leu He Gly Ala Pro Ala Pro Pro Asn Gly His Lys Lys Gin 
420 425 430 
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Arg Thr Tyr Leu Arg Thr lie Thr lie Leu lie Asn Lys Pro Glu Arg 
435 44C 445 

Ser Tyr Leu Glu lie Thr Pro Ser Arg Val He Leu Asp Cly Gly Asp 
450 455 460 

Arg Leu Val Leu Pro Cys Asn Gin Ser Val Val Val Gly Ser Trp Gly 
465 370 475 480 

Leu Glu Val Ser Val Ser Ala Asn Ala Asn Val Thr Val Thr lie Gin 
4Bb 490 495 

Gly Ser lie Ala Phe Val He Leu He His Leu Tyr Lys Lys Pro Ala 
500 505 510 

Pro Phe Gin Arg His His Leu Gly Phe Tyr He Ala Asn Ser Glu Gly 
515 520 525 



Leu Ser Ser Asn Cys His Gly Leu Leu Gly Gin Phe Leu Asn Gin Asp 
530 535 540 

Ala Arg Leu Thr Glu Asp Pro Ala Gly Pro Ser Gin Asn Leu Thr His 

545 550 555 560 



Pro Lsu Leu Leu Gin Val Gly Glu Gly Pro Glu Ala Val Leu T'nr Val 

565 570 575 

Lys Gly His Gin Val Pro Val Val Trp Lys Gin Arg Lys He Tyr Asn 

580 585 590 



Gly Glu Glu Gin Xaa Asp Cys Trp Phe Ala Arg Asn Met Pro Pro Asn 
595 600 505 



<210> 211 
<211> 252 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (252) 

<223> Xaa equals stop translation 
«e400> 211 

Met Aln Pro Ala Ser Arg Leu Leu Ala Leu Trp Ala Leu Ala Ala Val 
15 10 15 

Ala Leu Pro Gly Ser Gly Ala Glu Gly Asp Gly Gly Trp Arg Pro Gly 
20 25 30 

Gly Pro Gly Ala Val Ala Glu Glu Glu Arg Cys Thr Val Glu Arg Arg 
35 40 45 



Ala Asp Leu Thr Tyr Ala Glu Phe Vol Gin Gin Tyr Ala Phe Val Arg 
50 55 60 
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Pro Val He Leu Gin C-ly Leu Thr Asp Asn Ser Arg Phe Arg Ala Leu 
65 70 75 80 

Cys Cer Arg Asp Arg Leu Leu Ala Ser Phe Gly Asp Arg Val val Arg 
35 90 95 

Leu Ser Thr Ala Asn Thr Tyr Ser Tyr His Lys Val Asp Lou Pro Phe 
100 105 HO 

Gin Glu Tyr Val Glu Gin Leu Leu His Pro Gin Asp Pro Thr Ser Leu 
115 120 125 

Gly Asn Asp Thr Leu Tyr Phe Phe Gly Asp Asn Asn Phe Thr Glu Trp 
130 135 140 

Ala Ser Leu Phe Arg His Tyr Ser Pro Pro Pro Phe Gly Leu Leu Gly 
145 150 155 160 

Thr Ala Pro Ala Tyr Ser Phe Gly He Ala Gly Ala Gly Ser Gly Val 
165 170 175 

Pro Phe His Trp Kis Gly Pro Gly Tyr Ser Glu Val He Tyr Gly Arg 
180 185 190 

Lys Arg Trp Phe Leu Tyr Pro Pro Glu Lys Thr Pro Glu Phe His Pro 
195 200 205 

Asn Lys Thr Thr Leu Ala Trp Leu Arg Asp Thr Tyr Pro Ala cys Thr 
210 215 220 

Val Cys Thr Ala Leu Glu Cys Thr lie Arg Ala Gly Glu Val Leu Thr 
225 230 235 240 

Ser Arg Pro Leu Val Ala cys Tyr Ala Gin Pro Xaa 
245 250 



<210> 212 
<211> 226 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (226) 

<223> Xaa equals stop translation 
<400> 212 

Met Lys Glu He Pro Ala Leu Leu His Leu Pro Val Leu He He Met 
1 5 10 15 

Ala Leu Ala He Leu Ser Phe Cys Tyr Gly Ala Gly Lys Ser Val His 
20 25 JO 

Val Leu Arg His He Gly Gly Pro Glu Arg Glu Pro Pro Glr. Ala Leu 
35 40 45 

Arg Pro Arg Asp Axg Arg Arg Gin Glu Glu He Asp Tyr Arg Pro Asp 
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50 55 60 

Gly Gly Ala Gly Asp Ala Asp Phe His Tyr Arg Gly Gin Met Gly ?ro 
65 70 75 ao 

Thr Glu Gin Gly Pro Tyr Ala Lys Thr Tyr Glu Gly Arg Arg Glu He 
85 90 95 

Leu Arg Glu Arg Asp Val Asp Leu Arg Phe Gin Thr Gly Asn Lvs Ser 
100 105 110 

Pro Glu Val Leu Arg Ala Phe Asp Val Pro As? Ala Glu Ala Arg Glu 
115 120 125 

His Pro Tin Vel Val Pre Ser His Lys Ser Pro val Leu Asp Thr Lys 
L30 135 140 

Pro Lys Glu Thr Gly Gly He Leu Gly Glu Gly Thr Pro Lys Glu Ser 
115 ISO 155 160 

Ser Thr Glu Ser Ser Gin Ser Ala Lys Pro Val Ser Gly Gin Asp Thr 
165 170 175 

Ser Gly Asn Thr Glu Gly Ser Pro Ala Ala Glu Lys Ala Gin Leu Lys 
180 185 190 

Ser Glu Ala Ala Gly Ser Pro Asp Gin Gly Ser Thr Tyr Ser Pro Ala 
195 200 205 

Arg Gly Val Ala Gly Pro Arg Gly Gin Asp Pro Val Ser Ser Pro Cys 
210 215 220 

Gly Xaa 
22i 



<210> 213 
<211> 51 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> {51) 

<223> Xaa equals stop translation 
<4O0> 213 

Mot Met Gly Leu Leu Glu Thr Gly Asn Val Lou Pho Trp Val Trp Val 
15 10 15 

Val Val Thr Cys Val Tyr Ser Leu Tyr Ala Asn Ser Leu Asn Cys Thr 
20 25 30 

Asp Met Asp Cys Aid Pro Phe Tyr Ket Cys val Met Leu Gin Gin Lys 
35 40 45 

Cys Gin Xaa 
50 
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<210> 214 
<211> 172 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 

<222> (172) 

<223> Xaa equals atop translation 

<400> 214 

Met Trp Leu Trp Ala val Ser Pro Val Arg Pro Arg Thr Cys Leu Pro 
1 5 10 is 

Pro Cys Pro Arg Leu Trp Leu Trp He Ser Met Thr Leu Val Pro Ser 
20 25 30 

Ser Ser Ala Trp Lys Ser His Gly Ala Pro Ser Thr Arg Met Thr Ser 
35 40 45 

Pro Gin Leu Leu Leu Leu Ser Thr Arg Pro Pro Gin Ser Pro Ser Ala 
50 55 60 

Ser Pro Pro He Ala Arg Ala His Arg Thr His Pro His Phe Gly Asn 
65 70 75 80 

Arg Leu Ser Tie Thr Cys Cys Asp Gly Arg Arg Ser Trp Arg Met Gly 
85 90 95 

Gin His Gly Pro Cys His Leu Asn Leu Gin Thr Thr His Pro Ala His 
100 105 110 

Ser Ser Gin Ala Leu Pro Ala Thr His Gin Pro Leu Gly Pro Trp Cys 
H5 120 125 

Ser Ser Pro Ser Pro Phe Pro Ser Lys Leu Pro Ser Ala Gly Lou Arg 
130 135 140 

Pro Pro Ala Leu Gly Pro Trp Met Arg Arg Gly Pro Trp Pro Gin Ser 
145 150 155 160 

Trp Gin Met Gly Mot His Pro Thr Val Gly Leu Xaa 
165 170 



<210> 215 

<211> 4ft 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (48) 

<223> Xaa equals stop translation 
<400> 215 

Met Trp Leu Leu He He Phe Cys Lys Ser Ala Ser Ala Ser Val Leu 
1 S 10 15 
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Cys Trp Hg Lys Lys Phe His Pro 
20 

Leu Val Gin Glu Gly Ser Leu Cys 
35 40 



Val Phe Gin Glu Ser Leu Leu Tyr 
25 . 30 

Tyr Val Gin Gin Lys Val Pro Xaa 
45 



<210> 216 
<211> 139 
<212> PRT 
<213> Homo sapiens 

<400> 216 

Met Glu Ala Val Val Phe Val Phe Ser Leu Leu Asp Cys Cys Ala Leu 
15 10 15 

lie Phe Leu Ser Val Tyr Phe lie lie Thr Leu Ser Asp Leu Glu Cys 
20 25 30 



Asp Tyr lie Asn Ala Arg Ser Cys 
35 40 

He Pro Glu Leu lie Gly His Thr 
50 55 

Ser Leu His Trp Phe He Phe Leu 
65 70 

Asn He Tyr Arg Tyr- He Met Val 
85 

Asp fro Thr Giu He His Asn Arg 
100 

Glu Ala Met He Lys Leu Gly Phe 
115 120 

Leu Tyr Ser Met He Leu Ala Leu 
130 135 



Cys Ser Lys Leu Asn Lys Trp Val 
45 

He Val Thr Val Leu Leu r..«u Met 
60 

Leu Asn Leu Pro Val Ala Thr Trp 
75 80 

Pro Ser Gly Asn Met Gly Val Phe 
90 95 

Gly Gin Leu Lys Ser His Met Lys 
105 110 

His Leu Leu Cys Phe Phe Met Tyr 
125 

lie Asn Asp 



<210> 217 
<211> 41 . 
<212> PRT 
<213> Homo sapiens 



<220> 

<221> SITE 
<222> (41) 

<223> Xaa equals stop translation 
<400> 217 

Met Ser Gly Ser Ssr Leu Pro Ser Ala Leu Ala Leu Ser Leu Leu Leu 
15 10 15 
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Val Ser Gly Ser Leu Leu Pro Gly Pro GJy Ala Ala Gin Asn Val Arg 
20 25 30 

Val Gin Ser Gly Gin Asp Gin Lys Xaa 
35 40 



<210> 218 
<211> 52 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> {52) 

<223> Xaa equals atop translation 
<400> 218 

Met Pro Ser Hio lie Arg Ala His Leu Phe Leu Leu Leu Phe Phe Leu 
15 10 is 

Phe lie Tyr Gin Gly lie Ser Ser lie Ser Gin Ala Ser Gly Lau Thr 
20 25 30 

Leu Lys Thr Gin Asn Glu Lys Asp lie Gin Val Ser lie Leu Lys Glu 
35 40 45 

Phe Val Val Xaa 
50 



<210> 219 
<211> 49 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (49) 

<223> Xaa equals stop translation 
<400> 219 

Met Cys He Tyr Gin Ser Glu Gin Met Leu Ala Lou Leu Leu Val Leu 
1 5 10 IS 

val Phe Cys lie Ser Leu Leu Val Leu Val Cys Trp Gly Ser His Asn 
20 25 30 

Lys Val Pro Gin Lys Phe lie Phe Ser Gin Phe Trp Gly Leu Glu Asp 
35 40 45 

Xaa 



<210> 220 
<211> 42 
<212> PRT 

<213> Homo sapiens 
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<220> 

<221> SITE 
<222> (42) 

<223> Xaa equals s_cp translation 



<400> 220 

Met Ala Val Pro Leu Phft Leu Tyr 
1 5 

Pro Phe Leu Leu Ser Leu Cys Phe 
20 

Ser Ser Ser Clu Ser Lys Ser Ser 
35 40 



He Phe Thr Leu Leu Pro Leu Leu 
10 15 

Ser Pro Leu Thr Val Lys Arg Ser 
25 30 

Leu Xaa 



<210> 221 
<211> 41 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (41) 

<223> Xaa equals stop translation 



<400> 221 

Met Gly Met Leu Leu Ala Phe Trp Leu Pro Gly Ala Ser Trp Gin Glu 
15 io : 5 

Ala Gly Pro Arg Ala Ser Thr Gin Arg Met Arg Thr Gin Thr Gin Met 
20 25 30 

Ser Thr Arg Lys Pro Lys Pro Ala Xaa 
35 40 



<210> 222 

<211> 43 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (43) 

<223> Xaa equals stop translation 
<400> 222 

Met Glu Pro Ala Ke- Val Leu Lys Phe Leu Ser Ser Leu Pro Glu Asn 
1 5 10 15 

Leu Phe Leu Pro Ser Leu Leu Phe Phe Ala Trp Leu Cys Trp Asn Met 
20 25 30 



Val cys Gly Ser Pro Val Ser Cys Pro Tyr Xaa 
35 <0 



WO 00/06698 



PCT/US99/17130 



159 



<210> 223 
<211> 204 
<212> PRT 

<213> Knmo sapiens 
<220> 

<221> SITE 
<222> (204) 

<22 3> Xaa equals stop translation 
<400> 223 

Met Gin Leu Gly Ser Val Leu Leu Thr Arg Cys Pro Phe Trp Gly Cys 
15 10 15 

Phe Ser Gin Leu Met Leu Tyx Ala Glu Arg Ala Glu Ala Arg Arg Lys 
20 25 30 

Pro Asp lie Pro Val Pro Tyr Leu Tyr Phe Asp Met Gly Ala Ala Val 
35 40 45 

Leu Cys Ala ber Phe Met Ser Phe Gly Val Lys Arg Arg Trp Phe Ala 
50 55 60 

Leu Gly Ala Ala Leu Gin Leu Ala lie Ser Thr Tyr Ala Ala Tyr He 
65 70 75 80 

Gly Gly Tyr Val His Tyr Gly Asp Trp Leu Lys Val Arg Met Tyr Ser 
85 90 95 

Arg Thr Val Ala He He Gly Gly Phe Leu val Leu Ala Ser Gly Ala 
100 105 110 

Gly Glu Leu Tyr Arg Arg Lys Pro Arg Ser Arg Ser Leu Gin Ser Thr 
115 120 125 

Gly Gin Val Phe Leu Gly lie Tyr Leu lie Cys Val Ala Tyr Ser Leu 
130 135 140 

Gin His Ser Lys Glu Asp Arg Leu Ala Tyr Leu Asn His Leu Pro Gly 
145 150 155 160 

Gly Glu Leu Met He Gin Leu Phe Phe Val Leu Tyr Gly He Leu Ala 
165 170 175 

Pro Gly Leu Ser Val Arg Leu Leu Arg Asp Pro Arg Cys Pro Asp Pro 
180 185 190 

Gly Cys Thr Ala Ala Pro Cys His Ala Ala His Xaa 
195 200 



<210> 224 
<211> 43 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> {43) 
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<223> Xaa equals scop translation 
<400> 224 

Met Arg Val Arg He Gly Leu Thr Leu Leu Leu Cys Al.i Val Leu Leu 
15 10 15 

Ser Leu Ala Ser Ala Ser Ser Asp Glu Glu Gly Ser Gin Asp Glu Ser 
20 25 30 

Leu Gly Phe Gin Asp Tyr Phe Asp lie Arg Xaa 
35 40 



<210> 225 
<211> 156 
<212> PRT 
<213> Homo sapiens 

*220> 
<221> SITE 
<222> (156) 

<223> Xaa equals stop translation 
<400> 225 

Met Ala Arg Gly Ser Leu Arg Arg Leu Leu Arg Leu Leu Val Leu Gly 
15 10 15 

Leu Trp Leu Ala Leu Leu Arg Ser val Ala Gly Glu Gin Ala Pro Gly 
20 25 30 

Thr Ala Pro Cys Ser Arg Gly Ser Ser Trp Ser Ala Asp Leu Asp Lys 
35 40 45 

Cys Met Asp Cye Ser Thr Ser Cys Pro Leu Pro Ala Ala Leu Ala His 
50 55 60 

Pro Trp Gly Arg Ser Glu Pro Asp Leu Arg Ala Gly Ala Ala Phe Trp 
65 70 75 80 

Leu Phe Gly Leu Glu Thr Met Pro Gin Clu Arg Glu Val His His Pro 
85 90 95 

His Arg Gly Asp Arg Arg Arg Gly Leu Pro Ser Cys Gly Ala Asp Pro 
100 105 110 

Val Thr Met Cys Pro Leu Pro Ala Gly Ala Arg Pro Leu He lie His 
US 120 125 

Ser Ser Ilo Leu Glu Pro Val Ser Ala Ser Gin Thr Arg Arg Glu Pro 
130 135 140 

Ser Ser Ser Asn Kis Lys Gly Gly Gly Gly Arg Xaa 
145 150 155 



<210> 226 

<211> 74 

<212> PRT 

<213> Homo sapiens 
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<220> 

<221> SITE 
<222> (39) 

<223> Xaa equals any of the naturally occurring L-anino acids 
<220> 

<221> SITE 
<222> (48) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (54) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (55) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (66) 

<223> xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (74) 

<223> Xaa equals stop translation 
<400> 226 

Met Phe Tyr Lys Leu Thr Leu lie Leu Cys Glu Leu Ser Val Ala Gly 
15 10 15 

Val Thr Gin Ala Ala Ser Gin Arg Pro Leu Gin Arg Leu Pro Arg His 
20 25 30 

lie Cys Ser Gin Arg Xdd Pro Pro Gly Arg Cys Leu Leu Lys Ala Xaa 
35 40 45 

Leu Gin Thr Thr Trp Xaa Xaa Pro Asp Lys Pro lie Pro Arg Leu Ser 
50 55 60 

Pro Pro Leu Xaa Ser Asp Pro Lys Arg Xaa 
65 70 



<210> 227 
<2ll> 167 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (167) 

<223> Xaa equals stop translation 
<400> 227 
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Met Gly Ser Arg Phe Leu Leu Val Leu Leu Ser Gly Leu Th- Val Leu 
1 5 l0 is • 

Leu Ala Leu Pro Gly Ser Glu Ala Lys Asn Ser Gly Ala Ser Cvs Pro 
20 25 30 

Pro Cys Pro Lys Tyr Ala Ser Cys His Asn Ser Thr His Cys Thr Cys 
35 40 45 

Glu Asp Gly Phe Arg Ala Arg Ser Gly Arg Thr Tyr Phe His Asp Ser 
50 55 60 

Ser Glu Lys Cys Glu Asp He Asn Glu Cys Glu Thr Gly Leu Ala Lys 
65 70 75 80 

Cys Lys Tyr Lys Ala Tyr Cys Arq Asn Lys Val Gly Gly Tyr Tie Cys 
85 90 95 

Ser Cys Leu Val Lys Tyc Thr Leu Phe Asn Phe Leu Ala Gly He He 
100 105 HO 

Asp Tyr Asp His Pro Asp Cys Tyr Glu Asn Asn Ser Gin Gly Thr Thr 
115 120 125 

Gin ser Asn Val Asp He Trp Val Ser Gly Val Lys Pro Gly Phe Gly 
130 135 140 

Lys Gin Leu Val Arg He Thr Met Pro Phe Ser Tyr Pro Asn lie Asn 
1^5 150 155 160 

Met Ser Ser Cys Asp Phe Xaa 
165 



<210> 22B 

<211> 71 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (71) 

<22 3> Xaa equals scop translation 
<400> 228 

Met Lys Pro Lys His Leu Glu Trp Cys Leu Ala His Ser Trp Cys Val 
1 5 10 15 

He Trp Leu Ser Phe Val Ser Pro Pro Thr Scr His Leu Glu Cys Asp 
20 25 30 

Gly Phe Pro Gly Ser L«u Leu Pro Pro Cys Glu Glu Gly Arg Cys Phe 
35 40 45 

Pro Phe Thr Phe His His His Asp Cys His Gly Cys Ser Pro Leu Gin 
50 55 60 



Ser Ser Pro Gly Gin His Xaa 
G5 70 
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<210> 229 
<211> 273 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (273) 

<223> Xaa equals stop translation 
<40G> 229 

Met Cys Cys Trp Pro Leu Leu Leu Leu Trp Gly Leu Leu Pro Gly Thr 

1 5 .io is 

Ala Ala Gly Gly Ser Gly Arg Thr Tyr Pro His Arg Thr Lgu Leu Asp 
20 25 30 

Ser Glu Gly Lys Tyr Trp Leu Gly Trp Ser Gin Arg Gly Ser Gin lie 
35 40 45 

Ala Phe Arg Leu Gin Val Arg Thr Ala Gly Tyr Val Gly Phe Gly Phe 
50 55 60 

Ser Pro Thr Gly Ala Met Ala Ser Ala Asp He Val Val Gly Gly Val 
70 75 80 

Ala His Gly Arg Pro Tyr Leu Gin Asp Tyr Phe Thr Asn Ala Asn Arg 
85 . 90 95 

Glu Leu Lys Lys Asp Ala Gin Gin Asp Tyr His Leu Glu Tyr Ala Met 
100 105 HO 

Glu Asn Ser Thr Uis Thr He He Glu Phe Thr Arg Glu Leu His Thr 
lib 120 125 

Cys Asp He Asn Asp Lys Ser He Thr Aep Ser Thr Val Arg Val He 
130 135 140 

Trp Ala Tyr His His Glu Asp Ala Gly Glu Ala Gly Pro Lys Tyr His 
145 150 155 160 

Asp Scr A3n Arg Gly Thr Lys Ser Leu Arg Leu Leu Asn Pro Glu Lys 
165 170 175 

Thr Scr Val Leu Ser Thr Ala Leu Pro Tyr Phe Asp Leu Val Asr. Gin 
180 185 190 

Asp val Pro He pro Asn Lys Asp Thr Thr Tyr Trp Cys Gin Met Phe 
195 200 205 

Lys He Pro Val Phe Gin Glu Lys His His Val He Lys Val Glu Pro 
210 215 220 

Val He Gin Arg Gly His Glu Ser Leu Val His His Tie Leu Leu Tyr 
225 230 235 240 

Gin Cys Ser Asn Asn Phe Asn Asp Ser Val Pro Gly lie Arg Aia Arg 
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245 250 255 

lie Ala He Thr Pro Thr Cys Pro Met His Ser Ser Pro Val Lys Leu 
260 265 270 



<210> 230 
<211> 82 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (82) 

<223> Xaa equals stop translation 
<400> 230 

Met Arg Pro Gly Thr Ala Leu Gin Ala Val Leu Leu Ala Val Leu Leu 
15 10 15 

Val Gly Leu Arg Ala Ala Thr Gly Arg Leu Leu Ser Gly Gin Pro Val 
20 25 30 

Cys Arg Gly Gly Thr Gin Arg Pro Cys Tyr Lys Val lie Tyr Phe His 
35 40 45 

Asp Thr Ser Arg Ary Leu Asn Phe Glu Glu Ala Lys Glu Ala Cys Arg 
50 55 60 

Arg Gly Trp Arg Pro Ala Ser Gin His Arg Val Leu Lys Met Asn Arg 
65 70 75 80 

Asn Xaa 



<210> 231 

<211> 71 

<212> PRT 

<213> Homo sapiens 

<220> 
<221> SITE 
<222> (38) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 231 

Met Ser Pro Leu Ser Ala Ala Arg Ala Ala Leu Arg Val Tyr Ala Val 
15 10 15 

Cly Ala Ala Val lie Leu Ala Gin Leu Leu Arg Arg Cys Arg Gly Gly 
20 25 30 

Phe Leu Glu Pro Val Xaa Pro Pro Arg Pro Asp Arg Val Ala lie Va L 
35 40 45 
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Thr Gly GLy Thr Asp Gly lie Gly Tyr Ser Thr Ala Asn lie Trp Arg 
50 55* so ■ 

Asp Leu Ala Cys Met Leu Ser 
65 70 



<2X0> 232 
<211> 225 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<2_2 2> tb) 

<22 3> Xaa equals any of the naturally occurring L-amino acids 
<400> 232 

His Glu Arg Ala xaa Gly pro Ser Arg Gly His Gly Glu Leu Leu Ser 
1 5 10 15 

Cys Val Leu Gly Pro Arg Leu Tyr Lys He Tyr Ar 3 Glu Arg Asp Ser 
20 25 30 

Glu Arg Ala Pro Ala Ser Val Pro Glu Thr Pro Thr Ala Val Thr Ala 
35 40 45 

Fro His Ser Ser Ser Trp Asp Thr Tyr Tyr Gin Pro Arg Ala Leu Glu 
50 55 60 

Lys His Ala Asp Ser lie Leu Ala Leu Ala Ser Val ?he Trp Ser Ho 
65 70 75 80 

Ser Tyr Tyr Ser Ser Pro Phe Ala Phe Phe Tyr Leu Tyr Arg Lys Gly 
85 90 95 

Tyr Leu Ser Leu Ser Lys Val Val Pro Phe Ser His Tyr Ala Gly Thr 
100 105 HO 

Leu Leu Leu Leu Leu Ala Gly Val Ala Cys Ser Glu Ala Leu Ala Ala 
115 120 125 

Gly pro Thr Pro Ser Thr Gly Ser Ser Ser Pro Ser Trp Lys Gin His 
130 135 140 

He Gly Thr Ser Leu Gin Lys Thr Arg Gly Ser Leu Pro Thr Thr Thr 
145 150 155 160 

Leu Thr Ser Gly Ala Gly Gin Ser Thr Ser Thr Gly Lys Asn Pro Ala 
165 170 175 

Ala Gly Arg Sor Leu Glu Gly Ala Leu Pro Ala Gly Val Trp Pro Cys 
180 IBS 190 

Phe Ala Gin Ser Pro Cys Thr Gly Gly Gin Gin Thr Pro Ser Ser Thr 
195 200 205 

Gly Leu Arg Ser Cys Leu val Arg Ser Pro Ala Thr Trp Trp Arg Thr 
210 215 220 
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Pro 
225 



<210> 233 
<211> 314 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (147) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (211) 

<22 3> xaa equals any of the naturally occurring L-amino acids 
<400> 233 

Met Leu Pro Ala Arg Leu Pro Phe Arg Leu Leu Ser Leu Phe Leu Arg 
1 5 10 15 

Gly Ser Ala Pro Thr Ala Ala Arg His Gly Leu Arg Glu Pro Leu Leu 
20 25 30 

Glu Arg Arg Cys Ala Aid Ala Ser Ser Phe Gin His Ser Ser Ser Leu 
35 40 45 

Gly Arg Glu Leu Pro Tyr Asp Pro Val Asp Thr Glu Gly Phe Gly Glu 
50 55 ' 60 

Gly Gly Asp Met Gin Glu Arg Phe Leu Phe Pro Glu Tyr He Leu Asp 
65 70 75 90 

Pro Glu Pro Gin Pro Thx Arg Glu Lys Gin Leu Gin Glu Leu Gin Gin 
85 90 95 

Gin Gin Glu Glu Glu Glu Arg Gin Arg Gin Glr. Arg Arg Glu Glu Arg 
100 105 110 

Arg Gin Gin Asn Leu Arg Ala Arg Ser Arg Glu His Pro Val Val Gly 
115 120 125 

His Pro Asp Pro Ala Leu Pro Pro Ssr Glv Val Asn Cys Ser Gly Cys 
130 135 140 

Gly Ala Xaa Leu His Cys Gin Asp Ala Gly Val Pro Gly Tyr Leu Pro 
145 150 155 160 

Arg Glu Lys Phe Leu Arg Thr Ala Glu Ala Asp Gly Gly Leu Ala Arg 
165 170 175 

Thr Val Cys Gin Arg Cys Trp Leu Leu Ser His His Arg Arg Ala Leu 
180 ( 185 100 

Arg Leu Gin Val Ser Arg Glu Gin Tyr Leu Glu Leu Val Ser Ala Ala 
195 200 205 
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Leu Arg Xaa Pro Gly Pro S*ir Leu Val Leu Tyr Met Val Asp Leu Leu 
210 215 220 

Asp Leu Pro Asp Ala Leu Leu Pro Asp Leu Pro Ala Leu Val Gly Pro 
225 230 235 240 

Lys Gin Leu He Val Leu Gly Acn Lys Val Asp Leu Leu Pro Gin Asp 
245 250 255 

Ala Pro Gly Tyr Arg Gin Arg Leu Arg Glu Arg Leu Trp Glu Asp Cys 
260 265 270 

Ala Arg Ala Gly Leu Leu Leu Ala Pro Gly Thr Lys Gly His Ser Ala 
275 lib 'J 285 

Pro Ser Arg Thr Ser His Arg Thr Gly Arg He Arg He Arg Arg Thr 
290 295 300 

Gly Pro Ala Gin Trp Ser Gly Thr Cys Gly 
305 310 



<210> 234 

<211> 93 

<212> PRT 

<213> Homo sapiens 

<400> 234 

Met Axg Pro Gin Gly Pro Ala Ala Ser Pro Gin Arg Leu Axg Gly Leu 
1 5 10 15 

Leu Leu Leu Leu Leu Leu Gin Leu Pro Ala Pro Ser Ser Ala Ser Glu 
20 25 30 

He Pro Lys Gly Lys Gin Lys Ala His Ser Gly Arg Gly Arg Trp Trp 
35 40 45 

Thr Cys He Met Glu Cys Ala Tyr Lys Gly Gin Gin Glu Cys Leu Val 
50 55 60 

Glu Thr Gly Ala Leu Gly Pro Met Ala Phe Arg Val His Leu Gly Ser 
65 70 75 80 

Gin Val Gly Met Asp ser Lys Glu Lys Arg Gly Asn Vai 
85 90 



<210> 235 

<211> 73 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (73) 

<223> Xaa equals stop translation 
<40O> 235 
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Met Gly Ser Ala Ala Leu Glu lie Leu Gly Leu Val Leu Cys Leu Val 
1 5 10 15 • 

Gly Trp Gly Gly Leu He Leu Ala Cys Gly Leu Pro Met Trp Gin Val 
20 25 30 

Thr Aia Phe Leu Asp His Asn He Val Thr Ala Gin Thr Thr Trp Lys 
35 40 45 

Gly Leu Trp Met Ser Cys Val Val Gin Ser Thr Gly Thr Cys Ser Ala 
55 60 

Lys Cys Thr Thr Arg Cys Trp Leu Xaa 
65 70 



<210> 236 
<211> 349 
<212> PUT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (283) 

<223> xaa equals any of the nacurally occurring L-amino acids 
<220> 

<221> SITE 
<222> (293) 

<22 3> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (325) 

<223> Xaa equals any o£ the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (326) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (349) 

<223> xaa equals stop translation 
<400> 236 

Met Leu Cys Pro Trp Arg Thr Ala Asn Leu Gly Leu Leu Leu He Leu 
1 5 10 IS 

Thr He Phe Leu Val Ala Glu Ala Glu Gly Ala Ala Gin Pro Asn Asn 
20 25 30 

Ser Leu Met Leu Gin Thr Ser Lys Glu Asn His Ala Leu Ala Ser Ser 
35 40 45 

Ser Leu Cys Met Asp Glu Lys Cln He Thr Gin Asn Tyr Ser Lys Va* 
50 55 60 
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Leu Ala Glu Val Asn Thr Ser Trp Pro Val Lys Met Ala Thr Asn Ala 
65 70 75 80 

Val Leu Cys Cys Pro Pro lie Ala Leu Arg Asn Leu lie tie lie Thr 
85 90 95 

Trp Glu lie lie Leu Arg Gly Glr. Pro Ser Cys Thr Lvs Ala Tyr Lys 
100 105 " no 

Lys GLu Thr Asn Glu Thr Lys Glu Thr Asn Cys Thr Asp Glu Arg He 
115 120 125 

Thr Trp Val Ser Arg Pro Asp Gin Asn Ser Asp Leu Gin lie Arg Thr 
130 135 140 

Val Ala lie Thr His Asp Gly Tyr Tyr Arg Cys He Met: Val. Thr Pro 
145 150 155 160 

Asp Gly Asn Phe His Arg Gly Tyr His Leu Gin Val Leu Val Thr Pro 
165 170 175 

Glu Val Thr Leu Phe Gin Asn Arg Asn Arg Thr Ala Val Cys Lys Ala 
180 185 190 

Val Ala Gly Lys Pro Ala Ala His He Ser Trp He Pro Glu Gly Asp 
195 200 205 

Cys Ala Thr Lys Cln Glu Tyr Trp Ser Asn Gly Thr V<xl Thr Val Lys 
210 215 220 

Ser Thr Cys His Trp Glu Val His Asn Val Ser Thr Val Asn Cys His 
225 230 235 240 

Val Ser His Leu Thr Gly Asn Lys Ser Leu Tyr rle Glu Leu Leu Pro 
245 250 255 

Val Pro Gly Ala Lys Lys Ser Ser Lys Leu Tyr He Pro Tyr He lie 
260 265 270 

Leu Thr He He He Leu Thr He Val Glv Xaa He Trp Leu Leu Lys 
275 280 285 

Val Asn Gly Cys Xaa Lys Tyr Lys Leu Asn Lys Pro Glu Ser Th- Pro 
290 295 300 

Val Val Glu Glu Asp Glu Met: Gin Pro Tyr Ala Phe Tyr Thr Glu Lys 
305 310 315 320 

Asn Asn Pro Leu Xaa Xaa Thr Thr Asn Lys Val Lys Ala Ser Glu Ala 
325 330 335 

Leu Gin Ser Glu Val Asp Thr Asp Leu His Thr Leu Xaa 
340 345 



<210> 237 

<211> 17 

<212> PRT 

<213> Homo sapiens 
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<400> 237 

Leu Ala Leu Tyr Ser Ala Leu Phe Ser Tyr Ser Gly Trp Asp Thr Leu 
15 10 15 

Asn 



<210> 238 
<211> 14 
<212> PRT 

<213> Homo sapiens 
<4QQ> 238 

Val Thr Glu Glu lie Lys Asn Pro Glu Arg Asn Leu Pro Leu 
15 10 



<210> 239 

<211> 9 

<212> PRT 

<213> Homo sapiens 

<400> 239 

lie Gly He Ser Met Pro He Val Thr 
1 5 



<210> 240 
<211> 13 
<212> PRT 

<213> Horc.o sapiens 
<400> 240 

He Tyr lie Leu Thr Asn Val Ala Tyr Tyr Thr Val Leu 
15 10 



<210> 241 
<211> 11 
<212> PRT 

<213> Homo sapiens 
<400> 241 

Ser Asp Ala Val Ala Val Thr Phe Ala Asp Gin 
15 10 



<210> 242 
<211> 13 
<212> PRT 

<213> Komo sapiens 
<400> 242 

Val Ala Leu Ser Cys Phe Gly Gly Leu Asn Ala Ser He 
15 10 
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<210> 243 

<211> 15 

<2L2> PRT 

<213> Homo sapiens 



<400> 243 

Ser Arg Leu Phe Phe VaJ Gly Ser Arg Glu Gly His Leu Pro Asp 
1 5 10 15 



<210> 244 

<211> 11 

<212> PRT 

<213> Homo sapiens 

<40C> 244 

Ser Phe Ser Tyr Trp Phe Phe Val Gly Leu Ser 
15 10 



<210> 245 • 

<211> 11 

<212> PRT 

<213> Homo sapiens 



<400> 245 

Val Gly Gin Leu Tyr Leu Arg Trp Lys Glu Pro 
15 10 



<210> 246 
<211> IS 
<212> PRT 

<213> Homo sapiens 



<400> 246 

Arg Pro Arg Pro Leu Lys l«u Ser Val Phe Phe Pro lie Val Phe Cys 
15 10 15 



<210> 247 

<211> 9 

<212> PRT 

<213> Homo sapiens 



<400> 247 

Asp Thr He Asn Ser Leu He Gly lie 
1 5 



<210> 248 

<211> 44 

<212> PRT 

<213> Korvo sapiens 



<400> 248 
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Ala Thr Ala Leu 
1 

Gin Val Leu Cys 
20 

Gly Glu Met Pro 
35 



Pro Pro Lys lie 
5 

Mec Ser Val Ala 

Lys Gin Arg Asp 
40 



Val Gly Ser Ala 
10 

Ala Glu Mec Asp 
25 

Pro Lys Ser Asn 



Thr Arg Tyr Leu 
15 

Leu Glu Asp Gly 
30 



<210> 249 
<211> 352 
<212> PRT 

<213> Homo sapiens 
<40O> 249 

Leu Leu Ala Ala Ala Cys Tie Cys Leu Leu Thr Phe He Asn Cys Ala 
15 10 15 

Tyr Val Lys Trp Gly Thr leu Val Gin Asp lie Phe Thr Tyr Ala Lys 
20 25 30 

Val Leu Ala Leu lie Ala Val He Val Ala Gly lie Val Arg Leu Gly 
35 40 45 

Gin Gly Ala Ser Thr His Phe Glu Asn Ser Phe Glu Gly Ser Ser Phe 
50 $5 go 

Ala Val Gly Asp He Ala Leu Ala Leu Tyr Ser Ala Leu Phe Ser Tyr 
65 70 75 80 

Ser Gly Trp Asp Thr Leu Asn Tyr Val Thr Glu Glu He Lys Asn Pro 
85 90 95 

Glu Arg Asn Leu Pro Leu Ser He Gly He Ser Met Pro He Val Thr 
100 105 110 

Tie He Tyr lie Leu Thr Asn Val Ala Tyr Tyr Thr Val Leu Asp Met 
115 120 125 

Arg Asp He Leu Ala Ser Asp Ala Val Ala Val Thr Phe Ala Asp Gin 
130 135 140 

He Phe Gly He P:ie Asn Trp He He Pro Leu Ser Val Ala Leu Ser 
"5 150 155 160 

Cys Phe Gly Gly Leu Asn Ala Ser He Val Ala Ala Ser Arg Leu Phe 
165 170 175 

Phe val Gly Ser Arg Glu Gly His Leu Pro Asp Ala He Cys Met He 
180 185 190 

Kis Val Glu Arg Phe Thr Pro Val Fro Ser Leu Leu Phe Asn Gly He 
195 200 2C5 

Net Ala Leu lie Tyr Leu Cys Val Clu Asp He Phe Gin Lou Ho Asn 
210 215 220 

Tyr T/l Ser Phe Ser Tyr Trp Phe Phe Val Gly Leu Ser He Val Gly 
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225 230 235 240 

Gin Leu Tyr Leu Arg Trp Lys Glu Pro Asp Arg Pro Arg Pro Leu Lys 
245 250 255 

Leu Ser Val Phe Phe Pro He Val Phe Cys Leu Cys Thr He Phe Leu 
260 265 270 

Val Ala Val Pro Leu Tyr Ser Asp Thr He Asn Ser Leu He Gly He 
275 280 285 

Ala lie Ala Leu Ser Gly Leu Pro Phe Tyr Phe Leu He lie Arg Val 
290 295 300 

Pro Glu His Lys Arg Pro Leu Tyr Leu Arg Arg He Val Gly Ser Ala 
305 310 315 320 

Thr Arg Tyr Leu Gin Val Leu Cys Met Ser Val Ala Ala Glu Met Asp 
325 330 335 

Leu Glu Asp Gly Gly Glu Met Pro Lys Gin Arg Asp Pro Lys Ser Asn 
340 345 350 



<210> 250 
<211> 119 
<212> PRT 

<213> Homo sapiens 
<400> 250 

Ala Ala Arg Gly Ser Gly Val Arg Asp Pro Leu Glu Glu Ala Val Cys 
1 5 10 15 

Pro Phe Ser Asp Leu Gin Leu His Ala Gly Arg Thr Thr Ala Leu Phe 
20 25 30 

Lys Ala val Arg Gin Gly His Leu Ser Leu Gin Arq Leu Leu Leu Ser 
35 40 45 

Phe Val Cys Leu Cys Pro Ala Pro Arg Gly Gly Ala Tyr Arg Gly Arg 
50 55 60 

Gin Ala Ser Leu Ser Cys Gly Gly r,pu His Pro Val Arg Ala Ser Arg 
65 *>0 75 60 

Leu Leu Cys Leu Pro Lys Gin Ala Trp Ala Met Ala Gly Ala Pro Pro 
85 90 9£ 

Pro Val Ser U*u Pro Pro Cy3 Ser Leu He Ser Asp Cys Cys Ala Ser 
100 105 no 

Asn Gin Arg Asp Ser Val Gly 
115 



c210> 251 
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<211> 356 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (37) 

<223> Xaa equals any of: the naturally occurring L-amino auids 
<220> 

<221> SITE 
<222> (280) 

<22 3> Xaa equals any of the naturally occurring L-araino acids 
<40O> 251 

Leu Ser Lys Ala Phe Leu Asp Ser Pro Asn Arg Leu Leu Ala Val Clu 
15 10 15 

Met Asn Thr Aap His Leu Arg Leu Thr Val Fro Asn Gly lie Gly Ala 
20 25 30 

Leu Lys Leu Arg Xaa Met Glu His Tyr Phe Ser Gin Gly Leu Ser VaI 
35 40 45 

Gin Leu Phe Asn Asp Gly Ser Lys Gly Lys Leu Asn His Leu Cys Gly 
50 55 60 

Ala Asp Phe Val Lys Ser His Gin Lys Pro Pro Gin Gly Met Glu lie 
65 70 75 80 

Lys Ser Asn Glu Arg Cys Cys Ser Phe Asp Gly Asp Ala Asp Arg lie 
85 90 95 

Val Tyr Tyr Tyr His Asp Ala Asp Gly His Phe His Leu lie Asp Gly 
100 105 110 

Asp Lys lie Ala Thr Leu He Ser Ser Phe Lou Lys Glu Leu Leu Val 
US 120 125 

Glu He Gly Glu Ser Leu Asn lie Gly Val Val Gin Thr Ala Tyr Ala 
130 135 140 

Asn Gly Ser Ser Thr Arg Tyr Leu Glu Glu Val Met Lys Val Pro Val 
145 150 155 160 

Tyr Cys Thr Lys Thr Gly Val Lys His Leu His His f.ys Ala Gin Glu 
165 170 175 

Phe Asp lie Gly Val Tyr Phe Glu Ala Asn Gly His Gly Thr Ala Leu 
180 185 190 

Phe Ser Thx Ala Val Clu Met Lys He Lya Gin Ser Ala Glu Gin Leu 
195 200 205 

Glu Asp Lys Lys Arg Lys Ala Ala Lys Met Leu Glu Asn He He Asp 
210 215 220 

Leu Phe Asn Gin Ala Ala Gly Asp Ala He Ser Asp Met Leu Val He 
225 2 30 235 240 
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Glu Ala He Leu Ala Leu Lys GLy Leu Thr Val Gin Gin Trp Asp Ala 
245 250 255 

Leu Tyr Thr Asp Leu Pro Asn Arg Gin Leu Lys Val Gin Val Ala Asp 
260 265 270 

Arg Arg Val He Ser Thr Thr Xaa Ala Glu Arg Gin Ala Val Thr Pro 
275 280 285 

Pro Gly Leu Gin Glu Ala lie Asn Asp Leu Val Lys Lys Tyr Lys Leu 
290 295 300 

Ser Arg Ala Phe Val Arg Pro Ser Gly Thr Glu Asp Val Val Arg Val 
305 jIO 315 - 

Tyr Ala Glu Ala Asp Ser Gin Glu Ser Aia Asp His Leu Ala His Glu 
325 330 335 

Val Ser Leu Ala Val Phe Gin Leu Ala Gly Gly He Gly Glu Arg Pro 
340 345 350 

Gin Pro Gly Phe 
3 55 



<210> 252 
<211> 26 
<212> PRT 

<213> Homo sapiens 
<400> 252 

Leu Ser Lys Ala Phe Leu Asp Ser 
1 5 

Met Asn Thr Asp His Leu Arg Leu 
20 



Pro Asn Arc Leu Leu Ala Val Glu 
10 15 

Thr Val 
25 



<210> 253 
<211> 28 
<212> PRT 

<213> Homo sapiens 
<220> 

<22l> SITE 
<222> (11) 

<223> xaa equals any of the naturally occurring L-aoino acids 
<400> 253 

Pro Asn Gly He Gly Ala Leu Lys Leu Arg Xaa Met Glu His Tyr Phe 
1 5 1C 15 

Ser Gin Gly Leu Ser Val Gin Leu Phe Asn Asp Gly 
20 25 



<210> 254 
<211> 28 
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<212> PRT 

<213> Homo sapiens 
<400> 254 

Ser Lys Gly Lys Leu Asn His Leu Cys Gly Ala Asp Phe Val Lys Ser 
15 10 15 

His Gin Lys Pro Pro Gin Gly Mat Glu lie Lv3 Ser 
20 25 



<210> 255 
<211> 28 
<212> PRT 

<213> Homo sapiens 
<400> 255 

Asn Glu Arg Cys Cys Ser Phe Asp Gly Asp Ala Asp Arg lie Val Tyr 
15 10 15 

Tyr Tyr His Asp Ala Asp Gly His Phe His Leu lie 
20 25 



<210> 256 
<211> 2B 
<212> PRT 

<213> Homo sapiens 
<400> 256 

Asp Gly Asp Lys lie Ala Thr Leu 
1 5 

Leu Val Glu lie Gly Glu Ser Leu 
20 



lie Ser Ser Phe Leu Lys Glu Leu 
10 15 

Asn He Gly Val 
25 



<210> 257 
<211> 28 
<212> PRT 

<213> Homo sapiens 
<400> 257 

Val Gin Thr Ala Tyr Ala Asn Gly 
1 5 

Val Met Lys Val Pro Val Tyr Cys 
20 



Ser Ser Thr Arg Tyr Leu Glu Glu 
10 15 

Thr Lys Thr Gly 
25 



<210> 258 
<211> 28 
<212> PRT 

<213> Komo sapiens 
<400> 258 

Val Lys His Leu His His Lys Ala Gin Glu Phe Asp lie Gly Val Tyr 
1 5 10 15 
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Phe Glu Ala Asn Gly His Gly Thr Ala Leu Phe Ser 
20 25 



<210> 259 
<211> 28 
<212> PRT 

<213> Homo sapiens 
<400> 259 

Thr Ala Val Glu Met Lys Tie Lys Gin Ser Ala Glu Gin Lqu Glu Asp 
15 10 15 

Lys Lys Arg Lys Ala Ala Lys Met Leu. Glu Asn lie 
20 25 



<21Q> 260 
<2U> 28 
<212> PRT 

<213> Homo sapiens 
<400> 260 

lie Asp Leu Phe Asn Gin Ala Ala Gly Asp Ala lie Ser Asp Met Leu 
15 10 15 

Val lie Glu Ala lie Leu Ala Leu Lys Gly Leu Thr 
20 25 



<210> 261 
<211> 28 
<212> PRT 

<213> Homo sapiens 
<400> 261 

Val Gin Cln Trp Asp Ala Leu Tyr Thr Asp Leu Pro Asa Arg Gin Leu 
15 10 15 

Lys Val Gin Val Ala Asp Arg Arg Val lie Ser Thr 
20 25 



<210> 262 
<211> 28 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> <2> 

<223> Xaa equals any of the naLurtally occurring L-amino acids 
<400> 262 

Thr Xaa Ala Glu Arg Gin Ala Val Thr Pro Pro Gly Leu Gin Glu Ala 
15 10 1G 



-le Asn Asp Leu Val Lys Lys Tyr Lys Leu Ser Arg 
20 25 
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<210> 263 
<2li> 24 
<212> PRT 

<213> Homo sapiens 
<400> 263 

Ala Phft Val Arg Pro Ser Gly Thr Glu Asp val Val Arg Val Tyr Ala 
15 10 15 

Glu Ala Asp Ser Gin Glu Ser Ala 
20 



<210> 264 
<211> 26 
<212> PRT 

^-213> Houto sapiens 
<400> 264 

Asp His Leu Ala His Glu Val Ser Leu Ala Val Phe Gin Leu Ala Gly 
1 5 10 15 

Gly He Gly Glu Arg Pro Gin Pro Gly Phe 
20 25 



<210> 265 

<211> 443 

<212> PRT 

<213> Homo sapiens 

<400> 265 

Gly Thr Arg Ala Ala Pro Gly Leu Gly Ala Trp Gly Arg Arg Ser Pro 
15 10 15 

Pro Ser Pho Ser Pro Pro Arg Pro Arg Arg Pre Gly Val Met Ala Gly 
20 25 30 

Leu Asn Cys Gly Val Ser He Ala Leu Leu Gly Val Leu Leu Leu Gly 
35 40 45 

Ala Ala Arg Leu Pro Arg Gly Ala Glu Ala Phe Glu He Ala Leu Pro 
50 55 60 

Arg Glu Ser Asn He Thr Val Leu He Lys Leu Gly Thr Pro Thr Leu 
65 70 75 80 

Leu Ala Lys Pro Cys Tyr He Val He Ser Lys Arg His He Thr Met 
85 90 95 

Leu Ser He Lys Ser Gly Glu Arg lie Val Phe Thr Phe Ser Cys Gin 
100 105 HO 

Ser Pro Glu Asn His Phe Val He Glu He Cln Lys Asn Tie Asp Cys 
115 120 125 

Met Ser Gly Pro Cys Pro Phe Gly Glu Val Gin Leu Gin Pro Ser Thr 
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130 135 140 

Ser Leu Leu Pro Thr Leu Asn Arg Thr Phe lie Trp Aso Val Lys Ala 
145 150 155 " 160 

His Lys Ser lie Gly Leu Glu Leu Gin Phe Ser Tie Pro Arg Leu Arg 
165 170 175 

Gin lit? Gly Pro Gly Glu Ser Cys Pro Asp Gly Val Thr His Ser lie 
180 1B5 190 

Ser Gly Arg lie Asp Ala Thr Val Val Arg He Gly Thr Phe Cys Ser 
195 200 205 

Asn Gly Thr Val Ser Arg lie Lys Met GIr. Glu Gly Vol Lys wet Ala 
210 215 220 

Leu His Leu Pro Trp Phe His Pro Arg Asn Val Ser Gly Phe Ser ~le 
225 230 235 240 

Ala Asn Arg Ser Ser He Lys Arg Leu Cys He He Glu Ser Val Phe 
245 250 255 

Glu Gly Glu Gly Ser Ala Thr Leu Met Ser Ala Asn Tyr Pro Glu Gly 
260 265 270 

Phe Pro Glu Asp Glu Leu Met Thr Trp Gin Phe Val Val Pro Ala His 
275 280 285 

Leu Arg Ala Ser Val Ser Phe Leu Asn Phe Asn Leu Ser Asn Cys Glu 
290 295 300 

Arg Lys Glu Glu Arg Val Glu Tyr Tyr He Pro Gly Ser Thr Thr Asn 
305 310 315 320 

Pro Glu Val Phe Lys Leu Glu Asp Lys Gin Pro Gly Asn Met Ala Cly 
325 330 335 

Asn Phe Asn Leu ser Leu Gin Gly Cys Asp Gin Asp Ala Gin Ser Pro 
340 345 350 

Gly He Leu Arg Leu Gin Phe Gin Val Leu val Gin His Pro Gin Asn 
355 360 365 

Glu Ser Asn Lys He Tyr Val Val Asp Leu Ser Asn Glu Arg Ala Met 
370 375 380 

Ser Leu Thr lie Glu Pro Arg Pro Val Lys Gin Ser Arg Lys Phe Val 
385 390 395 400 

Pro Gly Cys Phe Val Cys Leu Glu Ser Arg Thr Cyc Scr Ser Asn Leu 
405 41C 415 

Thr Leu Thr Ser Gly Ser Lys His Lys He Ser Phe Leu Cys Asp Asp 
420 425 430 

Leu Thr Arg Leu Trp Met Asn Val Glu Lys Pro 
435 440 
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<210> 266 
<211> 159 
<212> PRT 

<213> Homo sapiens 
<400> 266 

Phe Glu lie Ala Leu Pro Arg Glu Ser Asn lie Thr Val Leu He Lys 
1 5 io 15 

leu Gly Thr Pro Thr Leu Leu Ala Lys Pro Cys Tyr He Val He Ser 
20 25 30 

Lys Arg His He Thr Met Leu Ser He. Lys Ser Gly Glu Arg lie Val 
35 40 45 

Phe Thr Phe Ser Cys Gin Ser Pro Glu Asn His Phe Val He Glu He 
50 55 60 

Gin Lys Asn He Asp Cys Met Ser Gly Pro Cys Pro Phe Gly Glu Val 
65 70 75 80 

Gin Leu Gin Pro Ser Thr Ser Leu Leu Pro Thr Leu Asn Arg Thr Phe 
85 90 95 

He Trp Asp Val Lys Ala His Lys Ser He Gly Leu Glu Leu Gin Phe 
100 105 110 

Ser He Pro Arg Leu Arg Gin He Gly Pro Gly Glu Ser Cys Pro Asp 
115 120 125 

Gly Val Thr His Ser lie Ser Gly Arg He Asp Ala Thr Val Val Arg 
130 135 i 4 o 

He Gly Thr Phe Cys Ser Asn Gly Thr Val Ser Arg He Lys Met 
1^5 150 155 



*210> 267 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<=400> 267 

Phe Val Arg Asp Pro Phe Val Arg Leu 
1 5 



<210> 26B 
<211> 13 
<212> PRT 

<213> Homo sapiens 
<400> 268 



Phe Leu Phe Val Arg Asp Pro Phe Val Arg Leu He Ser 
1 5 io 



<210> 269 
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<211> 15 
<212> PRT 

<213> Homo sapiens 
<400> 269 

?he Leu Phe Val Arg Asp Pro Phe Val Arg Leu lie Ser Ala phe 
1 5 10 15 



<210> 270 

<211> 380 

<212> PRT 

<213> Homo sapiens 



</inn> 273 



Tyr Leu His Thr Ser Phe Ser Arg Pro His Thr Gly Pro Pro Leu Pro 
15 10 15 

Thr Pro Gly Pro Asp Arg Asp Arg Glu Leu Thr Ala Asp Ser Asp Val 
20 25 30 

Asp Glu Pho Leu Asp Lys Phe Leu Ser Ala Gly Val Lys Gin Ser Asp 
35 40 45 

Leu Pro Arg Lys Glu Thr Glu Gin Pro Pro Ala Pro Gly Ser Met Glu 
50 55 60 

Glu Asn Val Arg Gly Tyr Asp Trp Ser Pro Arg Asp Ala Arg Arg Ser 
6 5 70 75 80 

Pro Asp Gin Gly Arg Gin Gin Ala Glu Arg Arg Ser Val Leu Arg Gly 
85 90 95 

Phe Cys Ala Asn Ser Ser Leu Ala Phe Pro Thr Lys Glu Arg Ala Phe 
100 105 110 

Asp Asp He Pro Asn Ser Glu Leu Ser His Leu lie Val Asp Asp Arg 
115 120 125 

His Gly Ala He Tyr Cys Tyr Val Pro Lys Val Ala Cys Thr Asn Trp 
130 135 140 

Lys Arg Val Met He Val Leu Ser Gly Ser Leu Leu His Arg Gly Ala 
14 5 150 155 160 

Pro Tyr Arg Asp Pro Leu Arg He Pro Arg Giu His Val His A3n Ala 
165 170 175 

Ser Ala His Leu Thr Phe Asn Lys Phe Trp Arq Arg Tyr Gly Lys Leu 
180 185 190 

Ser Arg His Leu Ker Lys Val Lys Leu Lys Lys Tyr Thr Lys Phe Leu 
195 200 205 

Phe Val Arg Asp Pro Phe Val Arg Leu He Ser Ala Phe Arg Ser Lys 
210 U5 220 

Phe Glu Leu Glu Asn Glu Glu Phe Tyr Arg Lys Phe Ala Val Pro Met 
225 230 235 240 
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Leu Arg Leu Tyr Ala Asn His Thr Ser Leu Pro Ala Ser Ala Arg Glu 
245 250 255 

Ala Phe Arg Ala Gly Leu Lys Val Ser Phe Ala Asn Phe He C-ln Tyr 
260 265 270 

Leu Leu Asp Pro His Thr Glu Lys Leu Ala Pro Phe Asn Glu His Trp 
275 280 2B5 

Arg Gin Val Tyr Arg Leu Cys His Pro Cys Gin He Asp Tyr Asp Phe 
290 295 300 

Val Gly Lys Leu Glu Thr Leu Asp Glu. Asp Ala Ala Gin Leu Leu Gin 
305 -310 315 320 

Leu Leu Gin Val Asp Arg Cln Leu Arg Phe Pro Pro Ser Tyr Arg Asn 
323 330 335 

Arg Thr Ala Ser Ser Trp Glu Glu Asp Trp Phe Ala Lys Tift Pro Leu 
340 345 350 

Ala Trp Arg Gin Gin Leu Tyr Lys Leu Tyr Glu Ala Asd Phe Val Leu 
355 360 365 

Phe Gly Tyr Pro Lys Pro Glu Asn Leu Leu Arg Asp 
370 375 380 



<210> 271 
<211> 274 
<212> PRT 

<213> Homo sapiens 
<400> 271 

Lys Leu Val Arg Leu Gin Val Pro Val Arg Asn Ser Arg Val Asp Pro 
15 10 15 

Arg Val Arg Ser Lys He Gly Ser Arg Arg Trp Met Leu Gin Leu He 
20 25 30 

Met Gin Leu Gly Scr Val Leu Leu Thr Arg Cys Pro Phe Trp Gly Cys 
35 40 45 

Phe Ser Gin Leu Met Leu Tyr Ala Glu Arg Ala Glu Ala Arg Arg Lys 
50 55 60 

Pro Asp He pro Val Pro Tyr Leu Tyr Phe Asp Met Gly Ala Ala Val 
65 70 75 80 

Leu Cys Ala Ser Phe Met Ser Phe Gly Val Lys Arg Arg Trp Phe Ala 
85 90 95 

Leu Gly Ala Ala Leu Gin Leu Ala lie Ser Thr Tyr Ala Ala Tyr He 
100 105 110 

Gly Gly Tyr Val His Tyr Gly Asp Trp Leu Lys Val Arg Met Tyr Ser 
115 120 125 
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Arg Thr Val Ala He He Gly Giy Phe Leu Val Leu Ala Ser Gly Ala 
130 135 140 

Gly Glu Leu Tyr Arg Arg Lys Pro Arg Ser Arg Ser Leu Gin Ser Thr 
145 150 155 160 

Gly Gin Val Phe Leu Gly He Tyr Lou lie Cys Val Ala Tyr Ser Leu 
1G5 170 175 

Gin His Ser Lys Glu Asp Arg Leu Ala Tyr Leu Asn His Leu Pro Gly 
180 185 190 

Gly Glu Leu Met lie Gin Leu Phe Phe Val Leu Tyr Gly lie Leu Ala 
195 200 205 

Leu Ala Phe Leu Ser Gly Tyr Tyr Val Thr Leu Ala Ala Gin lie Leu 
210 215 220 

Ala Val Leu Leu Pro Pro Val Met Leu Leu He Asp Gly Asn Val Ala 
225 230 235 240 

Tyr Trp His Asn Thr Arg Arg Val Glu Phe Trp Asn Gin Met Lys Leu 
245 250 255 

Leu Gly Glu Ser Val- Gly He Phe Gly Thr Ala Val He Leu Ala Thr 
260 265 270 

Asp Gly 



<210> 272 
<211> 203 
<212> PRT 

<213> Homo sapiens 
<400> 272 

Met Gin Leu Gly Ser Val Leu Leu Thr Arg Cys Pro Phe Trp Gly Cys 
15 10 15 

Phe Ser Gin Leu Met Leu Tyr Ala Glu Arg Ala Glu Ala Arg Arg Lys 
20 25 30 

Pro Asp He Pro Val Pro Tyr Leu Tyr Phe Asp Met Gly Ala Ala Val 
35 40 45 

Leu Cys Ala Ser Phe Mec Ser Phe Gly Val Lys Arg Arg Trp Phe Ala 
50 55 60 

Leu Gly Ala Ala Leu Gin Leu Ala He Ser Thr Tyr Ala Ala Tyr He 
65 70 75 80 

Gly Gly Tyr Val His Tyr Gly Asp Trp Leu Lys Val Arg Met Tyr Ser 
85 90 95 

Arg Thr Val Ala Ilo He Gly Cly Phe Leu Val Leu Ala Ser Gly Ala 
100 105 110 

Gly Glu Leu Tyr Arg Arg Lys Pro Arg Ser Arg Ser Leu Gin Ser Thr 
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115 120 125 

Gly Gin Val Phe Leu Gly lie Tyr Leu lie Cys Val Ala Tyr Ser Leu 
130 135 140 

Gin His Ser Lys Glu Asp Arg Leu Ala Tyr Leu Asn His Leu Pro Gly 
145 150 155 160 

Gly Glu Leu Met: lie Gin Leu Phe Phe Val Leu Tyr Gly He Leu Ala 
155 170 175 

Pro Gly Leu Ser Val Arg Leu Leu Arg Asp Pro Arg Cys Pro Asp Pro 
180 185 190 

Gly Cys Thr Ala Ala Pxo Cys His Als Ala -His 
195 200 



<210> 273 
<211> 407 
<212> PRT 

<213> Homo sapiens 
<400> 273 

Ser Asn Glu He Leu Leu Ser Phe Pro Gin Asn Tyr Tyr He Gin Trp 
15 10 15 

Lou Asn Gly Ser Leu He His Gly Leu Trp Asn Leu Ala Ser Leu Phe 
20 25 30 

Ser Asn Leu Cys Leu Phe Val Leu Met Pro Phe Ala Phe Phe Phe Leu 
35 40 45 

Glu Ser Glu Gly Phe Ala Gly Leu Lys Lys Gly He Arg Ala Arg He 
50 55 60 

Leu Glu Thr Leu Val Mat Leu Leu Leu Leu Ala Leu Leu He Leu Gly 
65 70 75 80 

He Val Trp Val Ala Ser Ala Leu He Asp Asr. Asp Ala Ala Ser Met 
9 5 90 95 

Glu Ser Leu Tyr Asp Leu Trp Glu Phe Tyr Leu Pro Tyr Leu Tyr Ser 
100 105 HO 

Cys He Ser Leu Met Gly Cys Leu Leu Leu Leu Leu Cys Thr- Pro Val 
115 120 125 

Gly Leu Ser Arg Met Phe Thr Val Met Gly His Leu Leu Val Lys Pro 
130 135 140 

Thr He Lou Clu Asp Leu Asp Glu Gin He Tyr He He Thr Leu Glu 
14 5 ISO 155 160 

Glu Glu Ala Leu Gin Arg Arg Leu Asn Gly Leu Ser Ser Ser Val Glu 
1S5 170 175 

Tyr Asn He Met Glu Leu Glu Gin Glu Leu Glu Asn Val Lys Thr Leu 
180 185 190 
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Lys Thr Lys Leu Glu Arg Arg Lys Lys Ala Ser Ala Trp Glu Arg Asn 
195 200 205 

Leu Val Tyr p r o Ala Val Met Val Leu Leu Leu lie Glu Thr Ser He 
210 215 220 

Ser Val Leu Leu Val Ala Cys Asa He Leu Cys Leu Leu Val Asp Glu 
225 230 235 240 

Thr Ala Met Pro Lys Gly Thr Arg Gly Pro Gly He Gly Asn Ala Ser 
245 250 255 

Leu ser Thr Phe Gly Phe val Gly Ala. Ala Leu Gli lie He Leu He 
250 265 270 

Phe Tyr Leu Met Val Ser Scr Val Val Gly Phe Tyr Ser Leu Arg Phe 
275 280 285 

Phe Gly Asn Phe Thr Pro Lys Lys Asp Asp Thr Thr Met Thr T.,ys He 
290 295 300 

He Gly Asn Cys Val Ser He Leu Val Leu Ser Ser Ala Leu Pro Val 
305 310 315 320 

Met Ser Arg Thr Leu Gly He Thr Arg Phe Asp Leu Leu Gly Asp Phe 
325 330 335 

Gly Arg Phe Asn Trp Leu Gly Asn Phe Tyr He Val Leu Ser Tyr Asn 
340 345 350 

Leu Leu Phe Ala He Val Thr Thr Leu Cys Leu Val Arg Lys Phe Thr 
355 360 365 

Ser Ala Val Arg Glu Glu Leu Phe Lys Ala Leu Gly Leu His Lys Leu 
370 375 380 

His Leu Pro Asn Thr Ser Arg Asp Ser Glu Thr Ala Lys Pro Ser Val 
385 390 395 400 

Asn Gly His Gin Lys Ala Leu 
405 



<210> 274 
<211> 165 
<212> PRT 

<213> Homo sapiens 
<400> 274 

Arg Ser Tyr Met Cln Ser Val Trp Thr Glu Clu Ser Glr. Cys Thr Leu 
1 5 L0 15 

Leu Asn Ala Ser He Thr Glu Thr Phe Asn Cys Ser Phe Ser Cys Gly 
20 25 30 

Pro Asp Cys Trp Lys Leu Ser Gin Tyr Pro Cys Leu Gin Val Tyr Val 
35 40 45 
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Asn Leu Thr Ser Ser Gly Glu Lys Leu Leu Leu Tyr His Thr Glu Glu 
50 55 60 

Thr lie Lys He Asn Gin Lys Cys Ser Tyr He Pro Lys Cys Gly Lys 
65 70 75 80 

Asn Phe Glu Glu Ser Met Ser Leu Val Asn Val Val Met Glu Asn Phe 
35 90 . 95 

Arg Lys Tyr Gin His Phe Ser Cys Tyr Ser Asp Pro Giu Gly Asn sin 
100 105 110 

Lys Ser Val He Leu Thr Lys Leu Tyr Ser Ser Asn Val Leu Phe His 
115 120 125 

Ser Leu Phe Trp Pro Thr Cys Met Met Ala Gly Gly Val Ala He Vol 
130 135 140 

Ala Met Val Lys Leu Thr Gin Tyr Leu Ser Leu Leu Cys Glu Arg lie 
145 150 155 160 

Gin Arg He Asn Arg 
165 



<210> 275 
<211> 155 
<212> PRT 

<213> Homo sapiens 
<400> 275 

Ala Phe Ala His Leu Gin Leu Gly Pro Met Trp Lys Leu Trp Arg Ala 
15 10 15 

Glu Glu Gly Ala Ala Ala Leu Gly Gly Ala Leu Phe Leu Leu Leu Phe 
20 25 30 

Ala Leu Gly Val Arg Gin Leu Leu Lys Gin Arg Arg Pro Met Gly Phe 
35 40 45 

Pro Pro Gly Pro Pro Gly Leu Pro Phe lie Gly Asn He Tyr Ser Leu 
50 55 60 

Ala Ala Ser Ser Glu Leu Pro His Val Tyr Met Arg Lys Gin Ser Gin 
65 70 75 80 

Val Tyr Gly Glu Val Gin Pro Arg Arg Ala Pro Gly Arg Glu Gly Arg 
Bb 90 95 

Gin Ala Gly Pro Gly Trp Pro Gly Pro Ser Trp Leu Asp Leu Trp Pro 
100 105 110 

Pro Leu Gly Arg Leu Val Gly Thr Ser Pro Cys Ala Gly Cys Pro Leu 
115 120 125 

Arg Aop Thr Arg Phe Pro Gly Leu Glu Gly Arg Ser Pro Arg Arg Arg 
130 135 140 

Ala Pro Leu Gin Gly Glu Pro Arg Pro Cys Arg 
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145 150 155 



<210> 275 

<211> 42 

<212> PRT 

<213> Homo sapiens 

<40Q> 276 

Met Arg Val Arg lie Gly Leu Thr Leu Leu Leu Cys Ala Val Leu Leu 
15 10 15 

Ser Leu Ala Ser Ala ser Ser Asp Glu Glu Gly ser Gin Asp Glu Ser 
20 25. 30 

Leu Gly Phe Gin Asp Tyr Phe Asp He Arg 
35 40 



<21C> 277 
<211> 155 
<212> PRT 
<213> Homo sapiens 

<400> 277 

Met Ala Arg Gly Ser Leu Arg Arg Leu Leu Arg Leu Leu Val Leu Gly 
1 5 10 15 

Leu Trp Leu Ala Leu Leu Arg Ser Val Ala Gly Glu Gin Ala Pro Gly 
20 25 30 

Thr Ala Pro Cys Ser Arg Gly Ser Ser Trp Ser Ala Asp Leu Asp Lys 
35 40 45 

Cys Met Asp Cys Ser Thr Ser Cys Pro Leu Pro Ala Ala Leu Ala Hi s 
50 55 60 

Pro Trp Gly Arg Ser Glu Pro Asp Leu Arg Ala Gly Ala Ala Phe Trp 
65 70 75 80 

Leu Phe Gly Leu Glu Thr Met Pro Gin Glu Arg Glu Val His His Pro 
85 90 95 

His Arg Gly Asp Arg Arg Arg Gly Leu Pro Ser Cys Gly Ala Asp Pro 
100 105 110 

Val Thr Met Cys Pro Leu Pro Ala Gly Ala Arg Pro Leu lie He His 
115 120 125 

Ser Ser He Lf»u Glu Pro Val Ser Ala Ser Gin Thr Arg Arg Glu Pro 
130 135 140 

Ser Ser Ser Asn His Lys Gly Gly Gly Gly Arc 
145 150 155 



<210> 278 
<211> 207 
<212> PRT 
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<213> Homo sapiens 
<400> 278 

Gly Thr Ser Phe Leu Asp Pro Thr Leu Ser Leu Phe Val Leu Glu Lys 
15 10 15 

Phe Asn Leu Pro Ala Cly Tyr Val Gly Leu Val Phe Leu Gly Met Ala 
20 25 30 

Leu Ser Tyr Ala lie Ser Ser Pro Leu Phe Gly Leu Leu Ser Asp Lys 
35 40 45 

Arg Pro Pro Leu Arg Lys Trp Leu Leu Val Phe Gly Asn Lou lie Thr 
50 55 60 

Ala Gly Cys Tyr Met Leu Leu Gly Pro Val Pro lie Leu His lie Lys 
65 70 75 80 

Ser Gin Leu Trp Leu Leu Val Leu lie Leu Val. Val Ser Gly Leu Ser 
85 90 95 

ALa Gly Met Ser He lie Pro Thr Phe Pro Glu He Leu Ser Cya Ala 
100 105 110 

His Glu Asn Gly Phe Glu Glu Gly Leu Ser Thr Leu Gly Leu Val Ser 
115 120 125 

Gly Leu Phe Ser Ala Met Trp Ser He Gly Ala Phe Met Gly Pro Thr 
130 135 140 

Leu Gly Gly Phe Leu Tyr Glu Lys lie Gly Phe Glu Trp Ala Ala Ala 
145 150 155 160 

lie Gin Gly Leu Trp Ala Leu He Ser Gly Leu Ala Met Gly Leu Phe 
165 170 175 

Tyr Leu Leu Glu Tyr Ser Arg Arg Lys Arg Ser Lys Ser C-ln Asn He 
1B0 185 190 

Leu Ser Thr Glu Glu Glu Arg Thr Thr Leu Leu Pro Asn Glu Thr 
195 200 205 



<210> 279 
<211> 85 
<212> PRT 

<213> Homo sapiens 
<400> 279 

Gly Thr Arg Glu Ala Arg Leu Arg Asp Leu Thr Arg Phe Tyr Asp Lys 
IS 10 15 

Val Leu Ser Leu His Glu Asp Ser Thr Thr Pro Val Ala Asn Pro Leu 
20 25 30 

Leu Ala Phe Thr Leu He Lys Arg Leu Gin Ser Asp Trp Arg- Asn Vd 
35 40 45 



Val His 



Ser Leu 



Glu Ala Ser Glu Asn He Arg Ala Leu Lys Asp Gly 
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50 55 60 

Tyr Glu Lys Val Glu Gin Asp Leu Pro Ala Phe Glu Asp Leu Glu Gly 
65 70 " 75 80 

Ala Ala Arg Ala Leu 
85 



<210> 280 
<2U> 7 
<212> PRT 

<213> Homo sapiens 
<4QQ> 280 

Ala Leu Met Arg Leu Gin Asp 
1 5 



<210> 281 
<211> 7 
<212> PRT 

<213> Hoir.o sapiens 
<400> 281 

Val Glu Ala Gly Gly Ala Thr 
1 5 



<210> 282 
<211> 489 
<212> PRT 

<213> Homo sapiens 
<400> 282 

Gly Thr Arg Glu Ala Arg Leu Arg Asp Leu Thr Arg Phe Tyr Asp Lys 
15 10 IS 

val Leu Ser Leu His Glu Asp Ser Thr Thr Pro Val Ala Asn Pro Leu 
20 25 30 

Leu Ala Phe Thr Leu lie Lys Arg Leu Gin Ser Asp Trp Arg Asn Val 
35 40 45 

Val His Ser Leu Glu Ala Ser Glu Asn He Arg Ala Leu Lys Asp Gly 
50 55 60 

Tyr Glu Lys val Glu Gin Asp Leu Pro Ala the Glu Asp Leu Glu Gly 
65 70 75 80 

Ala Ala Arg Ala Leu Met Arg Leu Gin Asp Val Tyr Met Leu Asn Vol 
85 90 95 

Lys Gly Leu Ala Arg Gly Val Phe Gin Arq Val Thr Gly Ser Ala He 
100 105 110 



Thr Asp Leu Tyr Ser Pro Lys Arg Leu Phe Ser Leu Thr Gly Asp Asp 
115 120 125 
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Cys Phe Gin Val Gly Lys Val Ala Tvr Asp Met Gly Asp Tyr Tyr His 
130 135 140 

Ala lie Pro Trp Leu Giu Glu Ala Val Ser Leu Phe Arg Gly Ser Tyr 
1^5 150 155 160 

Gly Glu Trp Lys Thr Glu Asp Glu Ala Ser Leu Glu Asp Ala Leu Asp 
165 170 17b 

His Leu Ala Phe Ala Tyr Phe Arg Ala Gly Asn Val Ser Cys Ala Lru 
180 185 190 

Ser Leu ser Arg Glu Phe Leu Leu Tyr Ser Pro Asp Asn Lys Arg Mec 
195 200 205 

Ala Arg Asn Val Leu Lys Tyr Glu Arg Leu Lou Ala Glu Ser Pro Aan 
210 215 220 

His Val Val Ala Glu Ala Val He Gin Arg Pro Asn He Pro His Leu 
225 230 235 240 

Gin Thr Arg Asp Thr Tyr Glu Gly Leu Cys Gin Thr Leu Gly Ser Gin 
245 250 255 

Pro Thr Leu Tyr Gin He Pro Ser Leu Tyr Cys Ser Tyr Glu Thr Asn 
260 265 270 

Ser Asn Ala Tyr Leu Leu Leu Gin Pro He Arg Lys Glu Val He His 
275 280 285 

Leu Gl:i Pro Tyr He Ala Leu Tyr His Asp Phe Val Scr Asp Ser Glu 
290 295 300 

Ala Gin Lys lie Arg Glu Leu Ala Glu Pro Trp Leu Gin Arg Ser Val 
305 310 315 320 

Val Ala Ser Gly Glu Lys Gin Leu Gin Val Glu Tyr Arg He Ser Lys 
325 330 335 

Ser Ala Trp Leu Lys Asp Thr Val Asp Leu Lys Leu Val Thr Leu Asn 
340 345 350 

His Arg He Ala Ala Leu Thr Gly Leu Asp Val Arg Pro Pro Tyr Ala 
355 360 365 

Glu Tyr Leu Gin Val Val Asn Tyr Gly He Gly Cly His Tyr Glu Pro 
370 375 380 

His Phe Asp His Ala Thr Ser Pro Ser Ser Pro Leu Tyr Arg Met Lys 
385 390 395 400 

Ser Gly Asn Arg Val Ala Thr Phe Ket He Tyr Leu Ser Ser Val Giu 
405 410 415 

Ala Gly Gly Ala Thr Ala Phe lie Tyr Ala Asn Leu Ser Val Pro Val 
420 425 430 

val Arg Asn Ala Ala Leu Phe Trp Trp Asn Leu His Arg Ser Gly Glu 
435 440 445 
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Gly Asp Ser Asp Thr Leu His Ala Gly Cys Pro Val Leu Val Gly Asp 
450 455 460 

Lys Trp Val Ala Asn Lys Trp lie His Glu Tyr Gly Gin Glu Phe Arg 

465 470 475 480 

Arg Pro Cys Ser Ser Ser Pro Glu Asp 
485 



<210> 233 

<211> 136 

<212> PRT 

<213> Hone sapiens 

<d00> 283 

lie Gin Pro Ser His Ala Ala Leu Leu His Cys Arg- Ser Thr Phe Arg 
1 5 10 15 

Lys Thr Glu Cys Leu Asp Pro Trp Trp Val Arg Arg Gin Leu Leu Gly 
20 25 30 

Met Ala Gly He Gly Gly Leu Gin Lys Met Lys Ala Pro His Thr Gly 
35 40 45 

Val Leu His Leu Gly Ser Val Trp Val The Leu Gly Pro Phe Leu Leu 
50 55 60 

Gly Val Gly Tyr Thr Leu Thr Phe Asn Pro Leu Ser Gly Cys Met Ser 
65 70 75 80 

Thr Val Arg Trp Leu Asn Ser Asn He Thr Ala Asn Arg Thr Leu Ser 
85 90 95 

Arg Ser Val Cys His Val Thr Pro Leu His Arg Ser Leu Ser Pro His 
100 105 110 

Asp Gly Glu Tyr Leu Arg C-ln Met Leu Leu Asn Ser Ser Ser Arg Ala 
115 120 125 

Gly Glu Ala Gly Ser Trp Gly Tyr 
130 135 



<210> 284 
<211> 86 
<212> PRT 

<213> Homo sapiens 
<400> 284 

Cys Ser Ger Pro Pro Gly Arg Leu 
1 5 

Thr Leu Gly Lys His Gly Ser Leu 
20 



Pro Trp Cys Trp Thr Ala Pro Arg 
10 15 

He Ser Thr Leu Arg Leu Thr Ala 
25 30 



Pro Leu His Leu Ala Trp Lys Met Met Leu Ser Arg Lys Ala Leu Phe 
35 40 45 
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Val Leu Leu Asn Thr Pro Val Leu Phe His Ala Leu Glu Gly Arg Leu 
50 55 60 

Phe Ser Lys Leu Cys His His His Thr lie Gin Arg Thr Leu Thr Val 
65 70 75 90 

Pro Lys Phe Arg Ser Ser 
8S 



<210> 285 
<211> 75 
<212> PRT 

<213> Homo sapiens 
<400> 2B5 

Arg Ser Pro Thr Ser Arg val Gin Leu Leu Lys Arg Gin Ser Cys Pro 
15 10 15 

Cys Gin Arg Asn Asp Leu Asn Glu Glu Pro Gin His Phe Thr His Tyr 
20 25 30 

Ala lie Tyr Asp Phe He Val Lys Gly Ser Cys Phe Cys Asn Gly His 
35 40 45 

Ala Asp Gin Cys lie Pro Val Hi3 Gly Phe Arg Pro Val Lys Ala Pro 
50 55 60 

Gly Thr Phe His Met Val His Gly Lys Cys Met 
65 70 75 



<210> 286 
<211> 296 
<212> PRT 

<213> Honio sapiens 
<400> 286 

His Asn Thr Ala Gly Ser His Cys Gin His Cys Ala Pro Leu Tyr Asn 
15 10 15 

Asp Arg Pro Trp Glu Ala Ala Asp Gly Lys Thr Gly Ala Pro Asn Glu 
20 25 30 

Cys Arj Thr Cys Lys Cys Asn Gly His Ala Asp Thr Cys His Phe Asp 
35 40 45 

Val Asn Val Trp Glu Ala Ser Gly Asn Arg Ser Gly Gly Val Cys Asp 
50 55 60 

Asp Cys Gin His Asn Thr Glu Gly Gin Tyr Cys Gin Arg Cys Lys Pro 
65 70 75 80 

Gly Phe Tyr Arg Asp Leu Arg Arg Pro Phe Ser Ala Pro Asp Ala Cys 
85 90 95 

Lys Pro cys Ser Cys His Pro Val Gly Ser Ala Val Leu Pro Ala Asn 
100 105 110 
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Ser Val Thr Phe Cys Asp Pro Ser Asn Gly A3p Cys Pro Cys Lys Pro 
115 120 125 

Gly Val Ala Gly Arg Arg Cys Asp Arg Cys Met Val Gly Tyr Trp Gly 
130 135 140 

Phe Gly Asp Tyr Gly Cys Arg Pro cys Asp Cys Ala Gly Ser Cys Asp 
145 150 155 * 160 

Pro He Thr Gly Asp Cys lie Ser Ser His Thr Asp lie Asp Trp Tyr 
165 170 175 

His Glu Val Pro Asp Phe Arg Pro Val His Asn Lys Ser Glu Pro Ala 
130 185 190 

Trp Glu Trp Glu Asp Ala Uln Gly Phe Ser Ala Leu Leu His Ser Gly 
195 200 205 

Lys Cys Glu Cys Lys Glu Gin Thr Leu Gly Asn Ala Lys Ala Phe Cys 
210 215 220 

Gly Met Lys Tyr Ser Tyr Val Leu Lys He Lys He Leu Ser Ala His 
225 230 235 240 

Asp Lys Gly Thr His Val Glu Val Asn Val Lys He Lys Lys Val Leu 
245 250 255 

Lys Ser Thr Lys Leu Lys He Phe Arg Gly Lys Ala Asn He He Ser 
260 265 270 

Arg He Met Asp Gly Gin Arg Met His Leu Ser Asn Pro Gin Ser Trp ' 
275 280 285 

Phe Gly He Pro Cys Ser Arg Thr 
290 295 



<210> 287 
<211> 37 
<212> PRT 

<213> Homo sapiens 
<400> 287 

Cys Asp Asp Cys Gin His Asn Thr Glu Gly Gin Tyr Cys Gin Arg Cys 
1 5 10 15 

Lys Pro Gly yhe Tyr Arg Asp Leu Arg Arg Pro Phe Ser Ala Pro Asp 
20 25 30 

Ala Cys Lys Pro Cy3 
35 



<210> 288 

<211> 36 

<212> PRT 

<213> Homo sapiens 



WO 00/06698 



PCI7US99/17130 



194 



<400> 288 

Cys Pro Cys Lys Pro Gly Val Ala Gly Arc Arg Cys Asp Arg Cys Met 
15 1C 15 

Val Gly Tyr Trp Gly Phe, Gly Asp Tyr Gly Cys Arg Pro Cys Asp Cys 
20 - 25 30 

Ala Gly Ser Cys 
35 



<210> 289 
<211> 66 
<212> PRT 

< 2 1 3 > Hoir.c sapiens 
<400> 289 

Asn lie Ser Ser Gin Tyr Cys lie Leu Lys Ser Leu Gin Met Met ;ie 
15 10 15 

Ser Gly Leu Lys Leu Leu Val Leu Phe Leu Lys Phe Ala Pro Glu Asn 
20 25 30 

Tyr Cys Leu Ser Thr Glu Thr Leu Gin Met Pro Asn Arg His Leu Arg 
35 40 45 

Leu Scr Lys Ala Thr Cys Tyr Leu Met Lys Cys Ltsu Leu Pro Ser Tyr 
50 55 60 

Phe Glu 

65 



<210> 290 
<211> 88 
<212> PRT 

<213> Homo sapiens 
<400> 290 

Pro lie Glu Gly Thr Pro Ala Gly Thr Gly Pre Glu Phe Pro Gly Arg 
1 5 10 15 

Pro Thr Arg Pro Gin Arg Met Arg Ser Leu He Ser Ser His Pro Cys 
20 25 30 

Gin His Leu Leu Leu Leu Leu Leu Leu Leu Pho Lou He Leu Ala lie 
35 40 45 

Leu Val Asp Val Lys Trp Tyr Leu Val Leu Phe He Cys lie Ser Leu 
50 55 60 

Met Thr Ser Asp Val Glu His Leu Phe Met Cys Leu Leu Ala He Arg 
65 70 75 80 

He Ser Ser Trp Arg Asn Val Tyr 
35 



<210> 291 
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<211> 60 

<212> PRT 

<213> Homo sapiens 

<400> 291 

Asn Trp Val Pro Thr Cys Leu Cys Pro Ser Ala Pro Cys Ser Phc Hia 
IS 10 15 

Leu Leu Ser Arg Phe Lys Cys Leu Phe Ser Pro Gin Arg Leu Thr Asp 
20 25 30 

lie Phe Arg Arg Tyr Asp Thr Asp Gin Asp Gly Trp lie Gin Val Ser 
35 40 45 

Tyr Glu Gin Tyr Leu Ser Met val Phe ser He Val 
50 55 60 



<210> 292 
<211> 33 
<212> PRT 

<213> Homo sapiens 
<400> 292 

Gin Arg Leu Thr Asp lie Phe Arg Arg Tyr Asp Thr Asp Gin Asp Gly 
15 10 15 

Trp lie Gin val ser Tyr Glu Gin Tyr Leu Ser Met Val Phe Ser lie 
20 25 30 

Val 



<210> 293 
<2U> 73 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (38) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (48) 

<223> Xaa equals any ot the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (54) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (55) 

<223> Xaa equals any of the naturally occurring L-amino acids 
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<220> 

<221> SITE 
<222> (63) 

<22'S> Xaa equals any of the naturally occurring L-amino acids 
<400> 293 

Met Phe Tyr Lys Leu Thr Leu lie Leu Cys Glu Leu Ser Val Ala Gly 
15 10 15 

Val Thr Gin Ala Ala Ser Gin Arg Pro Leu Gin Arg Leu Pro Arg His 
20 25 30 

He Cys Ser Gin Arg Xaa Pro Pro Gly Arg Cys Leu Leu Lys Ala Xaa 
35 40 45 

Leu Gin Thr Thr Trp Xaa Xaa Pro Asp Lyc Pro He Pro Arg Leu Ser 
50 55 60 

Pro Pro Leu Xaa Ser Asp Pro Lys Arg 
65 70 



<210> 294 
<21i> 95 
<212> PRT 

<213> Homo sapiens 
<400> 294 

Thr Ser Ser Pro Val Phe Ser Phe Cys Ser Met Ala Val Arg Glu Pro 
15 10 15 

Asp His Leu Gin Arg Val Ser Leu Pro Arg Tyr Asn Val Ser Ala Ser 
20 25 30 

Leu Gin Trp Leu Pro Cys His Arg He Val Leu Gin Pro Trp His Met 
35 40 45 

Cys Ala Met Trp Glu Leu Gly Gin Val Leu Phe His Pro Val Ala Pro 
50 55 60 

Arg Glu Gly Ala Ala Pro Ser Pro Val Ser Thr Leu Thr Trp Pro Ser 
65 70 75 80 

Ser Cys Ser His Ser Glu Ser Thr Met Glu Leu Glu Leu Gin Phe 
ft5 90 95 



<210> 295 
<211> 16 
<212> PRT 

<213> Homo sapiens 



<400> 295 

Met Ala Val Arg Glu Pro Asp His Leu Gin Arg Val Ser Leu Pro Arg 
15 10 15 
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<210> 296 
<211> 7 
<212> PRT 

<213> Homo sapiens 
<400> 296 

Leu Pro Cys His Arg He vai 
i 5 



<210> 297 
<211> 15 
<212> PRT 

<212> Ko~g sapiens 
<400> 297 

Ser Leu Gin Tro Leu Pro Cys His Arg He Val Leu Gin Pro Trp 
15 10 15 



<210> 298 
<211> 454 
<212> PRT 

<213> Homo sapiens 
<400> 298 

Cys Phe Lys Arg Lys Pro Lys Arg Glu His Cys Ser Cys Pro He Chr 
15 10 15 

Tyr Gin Ser Leu Gly Asp He Leu Asn Ala Ser Phe Phe Ser * Lys Arg 
20 25 30 

Lys Gly Met Gin Glu Val Lys Leu Asn Ser Tyr Val Val Ser Gly Thr 
35 40 45 

He Gly Leu Lys Glu Lys He Ser Leu Ser Glu Pro Val Phe Leu Thr 
50 55 60 

Phe Arg His Asn Gin Pro Gly Asp Lys Arg Thr Lys His He Cys Val 
65 70 75 80 

Tyr Trp Glu Gly Ser Glu Gly Gly Arg Trp Ser Thr Glu Gly Cys Ser 
85 90 95 

His Val His Ser Asn Gly Ser Tyr Thr Lys Cys Lys Cys Pho Hio Leu 
100 105 110 

Ser Ser Phe Ala Val Leu Val Ala Leu Ala Pro Lys Glu Asp Pro Val 
115 120 125 

Leu Thr Val He Thr Gin Val Gly Leu Thr He Ser Leu Leu Cys Leu 
130 135 140 

Phe Leu Ala He Leu Thr Phe Leu Leu Cys Arg Pro He Gin Asn Thr 
145 150 155 160 

Ser Thr Ser Leu Kis Leu Glu Leu Ser Leu Cys Leu Phe Leu Ala His 
165 17C 175 
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Leu Lou Phe Leu Thr Gly lie Asn Arg Thr Glu Pro Glu Val Lau Cys 
180 185 190 

Ser lie lie Ala Gly Leu Leu His Phe Leu Tyr Leu Ala Cys Phe Thr 
195 200 205 

Trp Ket Leu Leu Glu Gly Leu His Leu Phe Leu Thr Val Arg Asr. Leu 
210 215 220 

Lys Val Ala Asn Tyr Thr Ser Thr Gly Arg Phe Lys Lys Arg Phe Met 
225 230 235 240 

Tyr Pro Val Gly Tyr Gly He Pro Ala Val He He Ala Val Ser Ala 
245 250 255 

He Val Gly Pro 31 n Asn Tyr Gly Thr Phe Thr His Cys Trp Leu Lys 
260 265 270 

Leu Asp Lys Gly Phe Tie Trp Ser Phe Met Gly Pro Val Ala Val He 
275 280 285 

He Leu He Asn Leu Val Phe Tyr Phe Gin Val Leu Trp He Leu Arg 
290 295 300 

Ser Lys Leu Ser Ser Leu Asn Lys Glu Val Ser Thr He Glr. Asp Thr 
305 310 315 320 

Arg Val Met Thr Phe Lys Ala He Ser Gin Leu Phe He Leu Gly Cys 
325 330 335 

Ser Trp Gly Leu Gly Phe Phe Met Val Glu Glu Val Gly Lys Thr He 
340 345 350 

Gly Ser He He Ala Tyr Ser Phe Thr Tie Tie Asr. Thr Leu Gin Gly 
355 360 365 

Val Leu lcu Phe val val His Cys Leu Leu Asn Arg Gin Val Arg Met 
370 375 380 

Glu Tyr Lys Lys Trp Phe Ser Gly Met Arg Lys Gly Val Glu Thr Glu 
3B5 390 395 400 

Ser Thr Glu Met Ser Arg Ser Thr Thr Gin Thr Lys Thr Glu Glu Val 
405 410 415 

Gly Lys Ser Ser Glu lie Phe His Lys Gly Gly Thr Ala Ser Ser Ser 
420 425 430 

Ala Glu Ser Thr Lys Gin Pro Gin Pro Gin Val His Leu Val Ser Ala 
435 440 445 

Ala Trp Leu Lys Met Asn 
4 50 



<210> 299 
<211> 101 
<212> PRT 
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<213> Homo sapiens 
<400> 299 

Phe Phe Trp Lys Glu Asn Leu Axg Arg Asn Gly Ser Arg Glu Asp Phe 
15 10 15 

Ala Arg Arg Ala Thx Gin Leu lie Gin Ser Val Glu Leu Ser lie Trp 
20 25 30 

Asn Ala Ser Phe Ala Ser Pro Gly Lys Gly Gin lie Ser Glu Phe Asp 
35 40 45 

He val Tyr Glu Thr Lys Arg Cys Asn Glu Thr Arg Glu Asn Ala Phe 
50 55 60 

Leu Glu Ala Gly Asn Asn Thr Mec Asp lie Asn Cys Ala Asp Ala Leu 
65 70 75 80 

Lys Gly Asn Leu Arg Glu Ser Thr Ala Val Ala Leu Ser Leu He Asn 
R<5 90 95 

Leu Leu Gly lie Phe 
100 



<210> 300 
<211> 27 
<212> PRT 

<213> Homo sapiens 
<400> 300 

Asp He Asn Glu Cys Glu Thr Gly Leu Ala Lys Cys Lys Tyr Lys Ala 
15 10 15 

Tyr Cys Arg Asn Lys val Gly Gly Tyr He Cys 
20 25 



<210> 301 
<211> 12 
<212> PRT 

<213> Homo sapiens 
<400> 301 

Cys Arg Asn Lys Val Gly Gly Tyr He Cys Ser Cys 
15 10 



<210> 302 
<211> 331 
<212> PRT 

<213> Homo sapiens 
<400> 302 

Ala Leu Cys Pro His Pro His Leu lie .Leu Asn Val Thr Val Ser Pro 
15 10 15 

Ala Pro Ser Cys Arg His Val Lys Lys Val Val Ala Ser Pro Ser Pro 
20 25 30 
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Ser Thr Thr Met He Ala Met Asp Ala Pro His Ser Lys Ala Ala Leu 
35 40 45 

Asp Ser lie Asn Glu Leu Pro Glu Asn lie Leu Leu Glu Leu Phe Thr 
50 55 60 

His Val i'ro Ala Arg Gin Leu Leu Leu Asn Cys Arg Leu Val Cys Ser 
65 70 75 BO 

Leu Trp Arg Asp Leu lie Asp Leu Met Thr Leu Trp Ly3 Arg Lys Cys 
85 90 95 

Leu Arg Glu Gly Phe He Thr Lys Asp Trp Asp Gin Pro Val Ala Asp 
loo i-o 5 iio 

Trp Lys He Phe Tyr Phe Leu Arg Ser Leu His Arg Asn Leu Leu Arg 
115 120 125 

Asn Pro Cys Ala Glu Glu Asp Met Phe Ala Trp Gin lie Asp Phe Asn 
130 135 140 

Gly Gly Asp Arg Trp Lys Val Glu Ser Leu Pro Gly Ala His Gly Thr 
145 150 155 160 

Asp Phe Pro Asp Pro Lys Val Lys Lys Tyr Phe Val Thr Ser Tyr Glu 
165 170 175 

Met Cys Leu Lys Ser Gin Leu Val Asp Leu Val Ala Glu Gly Tyr Trp 
180 185 190 

Glu Glu Leu Leu Asp Thr Phe Arg Pro Asp He Val Val Lys Asp Trp 
195 200 205 

Phe Ala Ala Arg Ala Asp Cys Gly Cys Thr Tyr Gin Leu Lys Val Gin 
210 215 220 

Leu Ala Ser Ala Asp Tyr Phe Val Leu Ala Ser Phe Glu Pro Pro Pro 
225 230 235 240 

Val Thr He Gin Gin Trp Asn Asn Ala Thr Trp Thr Glu Val Ser Tyr 
245 250 255 

Thr Phe Ser Asp Tyr Pro Arg Gly Val Arg Tyr lie Leu Phe Gin His 
260 265 270 

Gly Gly Arg Asp Thr Gin Tyr Trp Ala Gly Trp Tyr Gly Pro Arg Val 
275 280 285 

Thr Asn Ser Ser He Val Val Ser Pro Lys Met Thr Arg Asn Gin Ala 
290 295 300 

Ser Ser Glu Ala Gin Pro Gly Gin Lys His Sly Gin Glu C-lu Ala Ala 
305 310 315 320 

Gin Ser Pro Tyr Axy Ala Val Val Gin He Phe 
325 330 
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<210> 303 
<21i> 328 
<212> PRT 

<213> Homo sapiens 
<400> 303 

Arg Gin Arg Ser Trp Asn Pro Gly Thr Asn Cys Tyr His Pro Asn Met 
1 5 10 15 

Pro Asp Ala Phe Leu Thr Cys Glu Thr Val He Phe Ala Trp Ala He 
20 25 30 

Gly Gly Glu Gly Phe Ser Tyr Pro Pro His Val Gly Leu Ser Leu Gly 
35 40 45 

Thr Pro Leu Asp Pro His Tyr Val Leu Leu Glu Val His Tyr Asp Asn 
50 55 60 

Pro Thr Tyr Glu Glu Gly Leu He Asp Asn Ser Gly Leu Arg Leu Phe 
65 70 75 80 

Tyr Thr Met Asp He Arg Lys Tyr Asp Ala Gly Val He Glu Ala Gly 
35 90 95 

Leu Trp Val Ser Leu Phe His Thr He Pro Pro Gly Met Pro Glu Phe 
100 105 110 

Gin Ser Glu Gly His Cys Thr Leu Glu Cys Leu Glu Glu Ala Leu Glu 
115 120 125 

Ala Glu Lys Pro Ser Gly He His Val Phe Ala Val Leu Leu His Ala 
130 135 140 

His Leu Ala Gly Arg Gly He Arg Leu Arg His Phe Arg Lys Gly Lys 
145 150 155 160 

Glu ret Lys Leu Leu Ala Tyr Asp Asp Asp Phe Asp Phe Asn Phe Gin 
165 170 175 

Glu Phe Gin Tyr Leu Lys Glu Glu Gin Thr He Leu Pro Gly Asp Asn 
180 1B5 190 

Leu He Thr Glu Cys Arg Tyr Asn Thr Lys As? Arg Ala Glu Met Thr 
195 200 205 

Trp Gly Gly Leu Ser Thr Arg Ser Glu Met Cys Leu Ser Tyr Leu Leu 
210 215 220 

Tyr Tyr Pro Arg He Asn Leu Thr Arg Cys Ala Ser He Pro Asp lie 
225 230 235 240 

Met Glu Gin Leu Gin Phe He Gly Val Lys Glu He Tyr Arg Pro Val 
245 250 255 

Thr Thr Trp Pro Phe Ha He Lys Ser Pro Lys Gin Tyr Lya Asn Leu 
260 255 270 

Ser Phe Met Asp Ala Met Asn Lys Phe Lys Trp Thr Lys Lys Glu Gly 
275 280 285 
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Leu Ser Phe Asn Lys Leu Val Leu Ser Leu Pro Val Asn Val Arg Cys 
290 295 300 

Ser Lys Thr Asp Asn Ala Glu Trp Ser lie Pro Arg Asn Asp Ser He 
305 310 315 320 

Thr Ser Arc Tyr Arg Lys Thr Leu 
325 



<210> 304 
<211> 272 
<212> PRT 

<2T3> Homo sapiens 
<400> 304 

Met Cys Cys Trp Pro Leu Leu Leu Leu Trp Gly Leu Leu Pro Gly Thr 
15 10 15 

Ala Ala Gly Gly Ser Gly Arg Thr Tyr Pro His Arg Thr Leu Leu Asp 
20 25 30 

Ser Glu Gly Lys Tyr Trp Leu Gly Trp Ser Gin Arg Gly Ser Gin He 
35 40 45 

Ala Phe Arg Leu Gin val Arg Thr Ala Gly Tyr Val Gly Phe Gly Phe 
50 55 60 

Ser Pro Thr Gly Ala Met Ala Ser Ala Asp lie Val Val Gly Gly Val 
65 70 75 80 

Ala His Gly Arg Pro Tyr Leu Gin Asp Tyr Phe Thr Asn Ala Asn Arg 
85 90 95 

Glu Leu Lys Lys Asp Ala Gin Gin Asp Tyr His Leu Glu Tyr Ala Met 
100 105 110 

Glu Asn Ser Thr His Thr He He Glu Phe Thr Arg Glu Leu His Thr 
115 120 125 

Cys Asp He Asn Asp Lys Ser He Thr Asp ser Thr Val Arg Val He 
130 135 140 

Trp Ala Tyr His His Glu Asp Ala Gly Clu Ala Gly Pro Lys Tyr His 
145 150 155 160 

Asp Ser Asn Arg Gly Thr Lys Ser Leu Arg Leu Leu Asn Pro Glu Lys 
165 170 175 

Thr Ser Val Leu Ser Thr Ala Leu Pro Tyr Phe Asp Leu Val Asn Gin 
180 185 190 

Asp Val Pro He Pro Asn Lys Asp Thr Thr Tyr Trp Cys Gin Met Phe 
195 200 205 



Lys He Pro Val Phe Gin Glu Lys His His Val He Lys Val Glu Pro 
210 215 220 
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Val lie Gin Arg Gly His Glu Ser Leu Val His Kis lie Leu Leu Tyr 
225 230 235 240 

Gin Cys Ser Asn Asn Phe Asn Asp Ser Val Pro Gly lie Arg Ala Arg 
245 250 255 

lie Ala lie Thr Pro Thr Cys Pro Met His Ser Ser Pro Val Lys Leu 
260 265 270 



<210> 305 

<2-l-l-> -207 
<2l2> PRT 

<213> Homo sapiens 
<400> 305 

Thr Gly Thr Phe Trp Ser Pro Arg Spr G\n Arg Arg Rly Cys Cys Gly 
15 10 15 

Arg Arg Ala Pro Arg Pro Glu Ala Met Glu Asn Gly Ala Val Tyr Ser 
20 25 30 

Pro Thr Thr Glu Glu Asp Pro Gly Pro Ala Arg Gly Pro Arg Ser Gly 
35 40 45 

Leu Ala Ala Tyr Phe Phe Met Gly Arg Leu Pro Leu Leu Arg Arg Val 
50 55 60 

Leu Lys Gly Leu Gin Leu Leu Leu Ser Leu Leu Ala Phe lie Cys Glu 
65 70 75 80 

Glu Val Val Ser Gin Cys Thr Leu Cys Gly Gly Leu Tyr Phe Phe Glu 
85 90 95 

Phe Val Ser Cys ser Ala Phe Leu Leu ser Leu Leu lie Leu lie Val 
100 105 110 

Tyr Cys Thr Pro Phe Tyr Glu Arg Val Asp Thr Thr Lys Val Lys Ser 
115 120 125 

Ser Asp Phe Tyr lie Thr Leu Gly Thr Gly Cys Val Phe Leu Leu Ala 
L30 135 140 

Ser He lie Phe Val Ser Thr His Asp Arg Thr Ser Ala Giu He Ala 
145 lbO 155 160 

Ala He Val Phe Gly Phe lie Ala Ser Phe Met Phe Leu Leu Asp Phe 
165 170 175 

He Thr Ket Leu Tyr Glu Lys Arg Gin Gl-i Ser Gin Leu Arg Lys Pro 
180 185 190 

Glu Asn Thr Thr Arg Ala Glu Ala Leu Thr Glu Pro Leu Asn Ala 
195 200 205 
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<210> 30S 

<an> i3s 

<212> PRT 

<213> Homo sapiens 
<400> 306 

Ala Ser Ala Pro Arg Val Met Arc Gly His Leu Ala Gly Phe Pro Ala 
1 5 " 10 15 

Leu Ser Gly Leu Ala Ser Val Cys Leu Trp Ala Thr Phe Ser Ala Gin 
20 25 30 

Leu Pro Gly Pro Val Ala Ala Thr Ser Trp Thr Pro Ala Pro Leu Gly 
35 40 45 

Cys Ser Ala Ala Arg Ser Gly Pro Glu Lys Arg Leu Cly Thr Ala Ala 
50 55 60 

Pro Gly Ser Ala Ala Ser Leu Ala Gin Ala Gly Pro Gly Ala Pro Cys 
65 70 75 80 

Arg Val Leu Pro Val Asp Pro Ala Pro Ala Ala Leu Asn Val Ary Glu 
85 90 95 

Pro Gly Trp Leu Gly Gly Leu Phe Asp Gly Ala Leu Leu Gin Val Leu 
100 105 110 

Leu Asn Phe Leu Arg Lys Ser Thr Asp Val Leu Met Asp Thr Arc Glu 
115 120 125 

Ala Glu Ser Leu Glu Val Glu 
130 135 



<210> 307 
<211> 188 
<212> PRT 

<213> Homo sapiens 
<400> 307 

Asn Lys Leu His Ser Phe Pro Val Phe Leu Ser Gin Leu Leu I.eu Asp 
15 10 15 

Arg Gin Leu Leu His Ala Pro Gin Thr Leu Pro Thr Pro His Cys Gly 
20 25 30 

Gly Ser Ser Arg Pro Gly Pro Ser His Pro Pro Trp Leu Leu lie Gin 
35 40 45 

Leu Pro Cys Val His Val Ala Leu Trp Gin Met Leu Arg Asp Phe Ser 
50 55 60 

Asp Ser Arg lie Thr Pro Ser Thr Leu Thr Thr Gin Pro Ala Ala Gin 
65 70 75 R0 

Thr Ala Ala Pro Ala Lys Asp Gin Glu Ser Asp lie Val Gly Gly Glu 
85 90 95 

Gly He Leu Cys Asp He Ala Phe Leu Gin Glu Asp His Pro Leu Gly 
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100 

Val Gly Gly Ala Ser Ala Pro Ser 
115 123 

Gly Val Kis Thr Gin Thr Leu Pro 
130 135 

Pro Ser Ser Ser Phe Asp Cys Gly 
145 150 

Leu Ala Pro Gly Cys Asp Leu Pro 
165 

Lys Gly Val 3er Sei* Cys net Giy 
180 



105 110 

Ser Arg Arg Glu Leu Ser Arg Arg 
125 

Glu Acp Gly Thr Leu His Cly Thr 
140 

lie Lys Tyr He lie Ser Trp Pro 

155 160 

Ser Leu Glu Leu Scr Leu Val Cys 
170 175 

Phe Ala Ala Gly 
IBS 



<210> 308 

<211> 78 

<212> PRT 

<213> Homo sapiens 

<400> 308 

Pro Gly Arg Pro Thr Arg Pro Thr 
1 5 

Gly Mec Leu Phe Trp Ala Tyr Pro 
20 

Ser Cys Gin Pro Cys Leu Trp Ser 
35 40 

Ser Pro Thr Thr Ser Pro Leu Phe 
50 55 

Ala Pro Asn Pro Phe Thr Gin Leu 
65 70 



Lys Asn Lys Val Cys Val Cys Leu 
10 15 

He Cys Val Phe He Asp Ser Leu 
25 30 

Thr Gly Ala Thr Ser His Phe Asn 
45 

Thr Leu Phe Met Pro Cys Ala Leu 
60 

Gly Lys Leu Asp Asp Arg 
75 



<210> 309 

<211> 10 

<212> PRT 

<213> Homo sapiens 

<400> 309 

Pro Val Asp Leu Thr Lys Thr Arg Leu Gin 
15 10 



<210> 310 

«211> 10 

<212> PRT 

<213> Homo sapiens 



<400> 310 

Pro Thr Asp val Leu Lys He Arg Met Gin 
15 10 
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<210> 311 
<211> 313 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITS 
<222> (117) 

<223> Xaa equals any of , the naturally occurring f.-nmino acids 
<400> 311 

Met Thr Phe Cly Ser Thr lie Ser Pro Thr Ser Thr His Ala Ser Pro 
1 5 10 15 

Ser Leu Cly Phe Cys Cys Ser Trp Leu Leu Glu Asp Leu Glu Glu Gin 
20 25 30 

Leu Tyr Cys Ser Ala Phe Glu Glu Ala Ala Leu Thr Arg Arg lie Cys 
35 40 45 

Asn Pro Thr Ser Cys Trp Leu Pro Leu Asp Met Glu Leu Leu His Arg 
50 55 60 

Gin Val Leu Ala Leu Gin Thr Gin Arg Val Leu Lou Cly Met Trp Leu 
65 70 75 80 

Arg Arg Ala Trp Asp Thr Trp Val Ser Pro Arg Arg Val Ala Pro Gly 
85 90 95 

Ser Arg Cys Leu Lou Thr Ala Ser Hi 3 Pro Cys Thr Glu Lys Arg Arg 
100 105 110 

Lys Ala Ser Ala Xaa Gin Arg Asn Leu Gly Tyr Pro Leu Ala Met Leu 
115 120 125 

Cys Leu Leu Val Leu Thr Gly Leu Ser Val Leu lie val Ala lie His 
130 135 140 

lie Leu Glu Leu Leu lie Asp Glu Ala Ala Met Pro Arg Gly Met Gin 
145 150 155 160 

Gly Thr ser Leu Gly Gin Val Ser Phe Ser Lys Leu Gly Ser Phe Gly 
165 170 175 

Ala Val lie Cln Val Val Leu lie Phe Tyr Leu Met Val Ser Ser Val 
180 185 190 

Val Gly Phe Tyr Ser Ser Pro Leu Phe Arg Ser Leu Arg Pro Arg Trp 
195 200 205 

His Asp Thr Ala Met Thr cln lie He Gly Asn Cys Val Cys Leu Leu 
210 215 220 

Val Leu Ser Ser Ala Leu Pro Val Phe Ser Arg Thr Leu Gly Leu Thr 
225 230 235 240 

Arg Phe Asp Leu Leu Gly Asp Phe Gly Arg Phe Asn Trp Leu Glv Asn 
24S 250 255 
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Phe Tyr lie Val Phe Leu Tyr Asn Ala Ala Phe Ala Gly Leu Thr Thr 
260 265 270 

Leu Cys Leu Val Lys Thr Phe Thx Ala Ala Val Arg Ala Glu Leu lie 
275 2B0 285 

Arg Ala Phe Gly Leu Asp Arg Leu Pro Leu Pro val Ser Gly Phe Pro 
290 295 300 



Gin Ala Ser Arg Lys Thr Gin His Gin 
305 310 



<210> 312 

<211> 92 

<212> PRT 

<2ll> Homo sapiens 



<400> 312 

Leu Cys Val Cys Leu Val Tyr Leu 
1 5 

Val lie Val Cys Val Ser Gly Val 
20 

Val Scr Val Cys Asp Cys Val Ser 
35 40 



Cys Met Tyr Gly Val Cys Leu Cys 
10 15 

Ser Leu Cys Leu Tyr Val Trp Gly 
25 30 

Val Phe Met Cys Val Cys Leu Cys 
45 



Val lie Phe Cys Val Tyr Gly Lys 

50 55 

Pro His Leu Ala Lys Gin Lys Ala 

65 70 



Asp Val Ser Ala Ala Gly He Phe 
85 



Pro Arg Thr Glu His Tyr His Ser 
60 

Phe Arg Glu Met Cys Gly Arg His 
75 80 

Gin Ser Tyr Val 
90 



<21C> 313 
<211> 207 
<212> PRT 

<213> Homo sapiens 
<400> 313 

Gly His Mot Pro Tyr Gly Trp Leu Thr Glu He Arg Ala Val Tyr Pro 
15 10 15 

Ala Phe Asp Lys Asn Asn Pro Ser Asn Lys Leu. Val Ser Thr Ser Asn 
20 25 30 

Thr Val Thr Ala Ala His lie Lys Lys Phe Thr Phe Val Cys Met Ala 
35 40 45 

Leu Ser Leu Thr Leu Cys Phe Val Met Phe Trp Thr Pro Asn Val Ser 
50 55 60 



Glu Lys He Leu He Asp He He Gly Val Asp Phe Ala Phe Ala Glu 
65 70 75 80 
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Leu Cys Val Val Pro Leu Arg lie 
B5 

Thr Val Arg Ala His Leu Thr Gly 
TOO 

Phis Val Leu Ala Pro Ser Ser val 
115 120 

Ser Leu Val Val Leu Pro Tyr Leu 
130 135 

Val Gly Ser Leu Leu Ala Gly Phe 
145 150 

He Ala Ala Cys Tyr Val Tyr Arg 
165 

Glu Ser Ala Thr Glu Gly Glu Asp 
180 

Thr Glu Glu Val Thr Asp He Val 
195 200 



Phe Ser Phe Phe Pro Val Pro Val 
90 95 

Trp Leu Met Thr Leu Lys Lys Thr 
105 110 

Leu Arg He He val Leu lie Ala 
125 

Gly Val His Gly Ala Thr Leu Gly 
140 

Val Gly Glu Ser Thr Met Val Ala 
155 ISO 

Lys Gin Lys Lys Lys Met Glu Asn 
170 175 

Spr Ala Met Thr Asp Met Pro Pro 
185 190 

Glu Met Arg Glu Glu Asn Glu 
205 



<210> 314 
■c211> 114 
<212> PRT 

<213> Homo sapiens 
<400> 314 

Gin Val Val Phe val Ala He Leu Leu His Ser His Leu Glu Cys Arg 
15 10 15 

Glu Pro Leu Leu He Pro He Leu Ser Leu Tyr Met Gly Ala Leu Val 
20 25 30 

Arg Cys Thr Thr Leu Cys Leu Gly Tyr Tyr Lys Asn He His Asp He 
35 40 45 

He Pro Asp Arg Ser Gly Pro Glu Leu Gly Gly Asp Ala Thr lie Arg 
50 55 60 

Lys Met Leu Ser Phs Trp Trp Pro Leu Ala Leu He Leu Ala Thr Gin 
65 70 75 80 

Arg He Ser Arg Pro He Val Asn leu Phe Val Ser Arg Asp Leu Gly 
85 90 95 

Gly Ser Ser Ala Ala Thr Glu Ala Val Ala He Leu Thr Ala Thr Tyr 
100 105 110 

Pro Val 



<210> 315 
<211> 115 
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<212> PRT 

<213> Homo sapiens 

<400> 315 

Arg Cys Cys Cys Arg Gly Cys Ser Cys Arg Ala Arg Leu Cys Pro Pro 
15 10 15 

Ala Arg Ser Thr Ala val Ala Pro Glu Cys Arg Gly Ala His Pro Ser 
20 25 30 

Arg Ala Met Arg Pro Gly Thr Ala Leu Gin Ala Val Leu Leu Ala Val 
35 4C 45 

Leu Leu Val Gly Leu Arg Ala Ala Thr Gly Arg Leu Leu Ser Gly Gin 
50 55 60 

Pro Val Cys Arg Gly Gly Thr Gin Arg Pro Cys Tyr Lys Val He Tyr 
65 70 75 80 

?he His Asp Thr Ser Arg Arg Lmi Asn Phe Gin Gin Ala Tyss Glu Ala 
85 90 95 

Cys Arg Arg Gly Trp Arg Pro Ala Ser Gin His Arg Val Leu Lys Met 
100 " 105 110 

Asn Arg Asn 
115 



<210> 316 

<211> 81 

<212> PRT 

<213> Homo sapiens 

<400> 316 

. Met Arg Pro Gly Thr Ala Leu Gin Ala Val Leu Leu Ala Val Leu Leu 
15 10 15 

Val Gly Leu Arg Ala Ala Thr Gly Arg Leu Leu Ser Gly Gin Pro Val 
20 25 30 

Cys Arg Gly Gly Thr Gin Arg Pro Cys Tyr Lys Val He Tyr Phe His 
35 40 45 

Asp Thr Ser Arg Arg Leu Asn Phe Glu Glu Ala Lys Glu Ala Cys Arg 
50 55 60 

Arg Gly Trp Arg Pro Ala Ser Gin Kis Arg Val Leu Lys Met Asn Arg 
65 70 75 80 

Asn 



<210> 317 
<211> 290 
<212> PRT 
<213> Homo sapiens 
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<400> 317 

lie Arg His Glu Cln Gin Gly Glu Glu Asp Asp Glu His Ala Arg Pro 
1 5 lb 15 

Leu Ala Glu Ser Leu Leu Leu Ala He Ala Asp Leu Leu Phe Cys Pro 
20 25 30 

Asp Phe Thr val Gin Ser His Arg Arg Ser Thr Vai Asp Ser Ala Glu 
35 40 45 

Asp Val His Ser Leu Asp Ser Cys Glu Tyr lie Trp Glu Ala Gly Val 
50 55 60 

Gly Phe Ala His Ser Pro Gin Pro Asn Tyr He His Asp Mot Asn Arg 
£5 70 75 80 

Met Glu Leu Leu Lys Leu Leu Leu Thr Cys Phe Ser Glu Ala Met Tyr 
85 90 95 

Leu Pro Pro Ala Pro alii Ser Gly Ser Thr Asn Pro Trp Val Gin Phe 
100 105 110 

Phe Cys Ser Thr Glu Asn Arg His Ala Leu Pro Leu Phe Thr Ser Leu 
115 120 125 

Leu Asn Thr Val Cys Ala Tyr Asp Pro Val Gly Tyr Gly He Pro Tyr 
130 135 140 

Asn His Leu Leu Phe Ser Asp Tyr Arg Glu Pro Leu Val Glu Glu Ala 
145 ISO 155 160 

Ala Gin Val Leu He Val Thr Leu Asp His Asp Ser Ala Ser Ser Ala 
165 170 175 

Ser Pro Thr Val Asp Gly Tbr Thr Thr G.ly Thr Ala Met Asp Asp Ala 
180 185 190 

Asp Pro Pro Gly fro Glu Asn Leu Phe Val Asn Tyr Leu Ser Arg He 
195 200 205 

His Arg Glu Glu Asp Phe Gin Phe He Leu Lys Gly He Ala Arg Leu 
210 215 220 

Leu Ser Asn Pro Leu Leu Gin Thr Tyr Leu Pro Asn Ser Thr Lys Lys 
225 230 235 240 - 

Asp Pro val Pro Pro Gly Ala Ala Ser Ser Leu Leu Glu Ala Leu Arg 
245 250 255 

Leu Gin Gin Glu He Pro Leu Leu Arg Ala Glu Clu Gin Arg Arg Pro 
260 265 270 

Arg His Pro Cys Pro His Pro Leu Leu Pro Gin Arg Cys Pro Glv Arg 
275 280 285 

Ser Val 
290 
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<210> 318 
<211> 318 
<212> PRT 

<213> Homo sapiens 
<400> 318 

Arg Leu Val Tyr Asn Lys Thr Ser Arg Ala Thr Gin Phe Pro Asp Gly 
15 10 lb 

Val Asp Val Arq Val Pro Gly Phe Gly Lys Thr Phe Ser Leu Glu Phe 
20 25 30 

Leu Asp Pro Ser Lys ser Ser val Gly Ser Tyr Phe His Thr Met Val 
35 40 45 

Glu Ser Leu Val Gly Trp Gly Tyr Thr Arg Gly Glu Asp Val Arg Gly 
50 55 60 

Ala Pro Tyr Asp Trp Arg Arg Ala Pro Asn Glu Asn Gly Pro Tyr Phe 
65 7fl 75 80 

Leu Ala Leu Arg Glu Met Tie Glu Glu Ket Tyr Gin Leu Tyr Gly Gly 
85 90 95 

Pro Val Val Leu Val Ala His Ser Met Gly Asn Met Tyr Thr Leu Tyr 
100 105 110 

Phe Leu Gin Arg Gin Pro Gin Ala Trp Lys Asp Lys Tyr lie Arg Ala 
115 120 125 

Phe Val Ser Leu Gly Ala Pro Trp Gly Gly Val Ala Lys Thr Leu Arg 
130 135 140 

Val Leu Ala Ser Gly Asp Asn Asn Arg lie Pro Val lie Gly Pro Leu 
145 150 155 160 

Lys He Arg Glu Gin Gin Arg Ser Ala Val Ser Thr Ser Trp Leu Leu 
165 170 175 

Pro Tyr Asn Tyr Thr Trp Ser Pro Glu Lys Val Phe Val Gin Thr Pro 
180 185 190 

Thr He Asn Tyr Thr Leu Arg Asp Tyr Arg Lys Phe Phe Gin Asp He 
195 200 205 

Gly Phe Glu Asp Gly Trp Leu Met Arg Gin Asp Thr Glu Gly Leu Val 
210 215 220 

Glu Ala Thr Met Pro Pro Gly Val Gin Leu His Cys Leu Tyr Gly Thr 
225 230 235 240 

Gly Val pro Thr Pro Asp Ser Phe Tyr Tyr Glu ser Phe Pro Asp Arg 
245 250 255 

Asp Pro Lys lie Cys Phe Gly Asp Gly Asp Gly Thr Val Asn Leu Lys 
2C0 265 270 

Ser Ala Leu Gin Cys Gin Ala Trp Gin Ser Arg Gin Glu His Gin Val 
275 280 285 
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Leu Leu Gin Glu Leu Pro Gly Ser Glu His He Glu Met Leu Ala Asn 
290 295 300 

Ala Thr Thr Leu Ala Tyr Leu Lys Arg Val Leu Leu Gly Pro 
305 310 315 



<210> 319 
<211> 362 
<212> PRT 
<213> Homo sapiens 

<400> 319 

Met Asn Lys Giu Asp Lys vai Trp Ash Asp Cys Lys Gly Val Asn Lys 
15 10 15 

Leu Thr Asn Leu Glu Glu Gin Tyr He Tie Leu He Phe Glr. Asn Gly 
20 25 30 

Leu Asp Pro Pro Ala Asn Met Val Phe Glu Ser He He Asn Glu He 
35 40 45 

Gly He Lys Asn Asn He Ser Asn Phe Phe Ala Lys He Pro Phe Glu 
50 55 60 

Glu Ala Asn Gly Arg Leu Val Ala Cys Thr Arg Thr Tyr Glu Glu Ser 
65 70. 75 80 

He Lys Gly Ser Cys Gly Gin Lys Glu Asn Lys He Lys Thr Val Ser 
85 90 95 

Phe Glu Ser Lys lie Gin Leu Arg Ser Lys Gin Glu Phe Gin Phe Phe 
100 105 110 

Asp Glu Glu Glu Glu Thr Gly Glu Asn His Thr He Phe He Gly Pro 
115 120 125 

Vel Glu Lys Leu He Val Tyr Pro Pro Pro Pro Ala Lys Gly Gly He 
130 135 140 

Ser Val Thr Asn Glu Asp Leu His Cys Leu Asn Glu Gly Glu Phe Leu 
145 150 155 160 

Asn Asp Val Tie He Asp Ph© Tyr Leu Lys Tyr Leu Val Leu Glu Ly3 
165 170 175 

Leu Lys Lys Glu Asp Ala Asp Arg He His He Phe Ser Ser Phe Phe 
180 185 190 

Tyr Lys Arg Leu Asn Gin Arg Glu Arg Arg Asn His Glu Thr Thr Asn 
195 200 205 

Leu Ser He Gin Gin Lys Arg His Gly Arg Val Lys Thr Trp Thr Arg 
210 215 220 

His Val Asp He Phe Glu Lys Asp Phe lie Phe Val Pro Leu Asn Glu 
225 230 235 240 
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Ala Ala His Trp Phc Leu Ala Val 
245 

Pro Lys Tyr Glu Pro Asn Pro His 
260 

Lys Cys Ser Thr Val Glu Asp Ser 
275 280 

Met Glu Ser Cys Ser Gin Asn Ser 
290 295 ' 

Met Leu Asn Lys Lys His Cys lie 
30S 310 

Gin Glu Glu Ser Asp Pro Arg Tyr 
325 

Tyr Ser val Lys ^ys lie Asn His 
340 

Asn Lys Gly Glu Ser Thr Scr Gin 
355 360 



213 



Val Cys Phe Pro Gly Leu Glu Lys 
250 255 ■ 

Tyr His Glu Asn Ala Val lie Gin 
265 270 

Cys lie Ser Ser Ser Ala Ser Glu 
285 

Ser Ala Lys Pro Val lie Lys Lys 
300 

Ala Val lie Asp Ser Asn Pro Gly 
315 320 

t.ys Arg Asn lie Cys Ser Val Lys 
330 335 

Thr Ala Ser Glu Asn Glu Glu Phe 
345 350 

Ly3 Ser 



<210> 320 
<211> 330 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (38) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (247} 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 320 

Met Ser Pro Leu Ser Ala Ala Arg Aia Ala Leu Arg val Tyr Ala Val 
15 10 15 

Gly Ala Ala Val lie Leu Ala Gin Lgu Lgu Arg Arg Cys Arg Gly Gly 
20 25 30 

Phe Leu Glu Pro V*l Xaa Pro Pro Arg Pro Asp Arg val Ala lie Vai 
35 40 45 

Thr Gly Gly Thr Asp Gly He Gly Tyr Ser Thr Ala Asn He Trp Arg 
50 55 60 

Asp Leu Gly Met His Val lie He Ala Gly Asn Asn Asp Ser Lys Ala 
65 70 75 80 

Lys Gin Val Val Ser Lys He Lys Glu Glu Thr Leu Asn Asp Lys Val 
85 90 95 
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Glu Phe Leu Tyr Cvs Asp Leu Ala Ser Me: Thr Ser He Arg Gin Phe 
100 105 110 

Val Gin Lys Phe Lys Met Lys Lys He Pro Leu His Val Leu He Asn 
115 120 125 

Asn Ala Gly Val Met Met Val Pro Gin Arg Lys Thr Arg Asp Cly Phe 
130 135 140 

Glu Glu His Phe Gly Leu Asn Tyr Leu Gly His Phe Leu Leu Thr Asn 
145 150 155 160 

Leu Leu Leu Asp Thr Leu Lys Glu Ser Gly Ser Pro Gly His Ser Ala 
155 170 175 

Arg Val Val Thr Val Ser Ser Ala Thr His Tyr Val Ala Glu Lou Asn 
180 185 190 

Met Asp Asp Leu Gin Ser Ser Ala Cys Tyr Ser Pro His Ala Ala Tyr 
195 200 205 

Ala Gin Ser Lys Leu Ala Leu Val Leu Phe Thr Tyr His Leu Gin Arg 
210 215 220 

Leu Leu Ala Ala Glu Gly Ser His Val Thr Ala Asn Val Val Asp Pro 
225 230 235 240 

Gly Val Val Asn Thr Asp Xaa Tyr Lys His Val Phe Trp Ala Thr Arg 
245 250 255 

Leu Ala Lys Lys Leu Leu Gly Trp Leu Leu Phe Lys Thr Pro Asp Glu 
2S0 265 270 

Gly Ala Trp Thr ser lie Tyr Aia Ala Val Thr Pro Glu Leu Glu Gly 
275 280 285 

Val Gly Gly Arg Tyr Leu Tyr Asn Glu I_ys Glu Thr Lys Ser Leu His 
220 295 300 

Val Thr Tyr Asn Gin Lys Leu Gin Gin Gin Leu Trp Ser Lys Ser Cys 
305 310 315 320 

Glu Met Thr Gly Val Leu Asp Val Thr Leu 
325 330 



<210> 321 

<211> 71 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (38) 

<223> Xaa equals any of the naturally pccurring L-amr.o acids 
<400> 321 

Met Ser Pro Leu Ser Ala Ala Arg Ala Ala Leu Arg Val Tyr Ala Val 
15 10 15 
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Gly Ala Ala Val lie Leu Ala Gin Leu Leu Arg Arg Cys Arg Cly Gly 
20 25 30 

Phe Leu Glu Pro Val Xaa Pro Pro Arg Pro Asp Arg Val Ala lie Val 
35 40 45 

Thr Gly Gly Thr As? Gly He Gly Tyr Ser Thr Ala Asn lie Tip Arg 
50 55 60 

Asp Leu Ala Cys Met Leu Ser 
65 70 



<210> 322 

<211> 266 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (97) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (174) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (195) 

<223> Xaa equals any of the naturally occurring L-araino acids 
<220> 

<221> SITE 
c222> (199) 

<22 3> Xaa equals any o£ zhe naturally occurring L-amino acids 
<220> 

<22l> SITE 
<222> (206) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 322 

Met Glu Val Thr Thr Glu Asp Thr Ser Arg Thr Asp Val Ser Glu Tro 
1 5 10 15 

Ala Thx Ser Gly Gly Ala Ala Asp Gly Val Thr Sex He Ala Pro Thr 
20 25 30 

Ala Val Ala Ser Ser Thr Thr Ala Ala Ser He Thr Thr Ala Ala Ser 
35 40 45 

Ser Met Thr Val Ala Ser Ser Ala Pro Thr Thr Ala Ala Ser Ser Thr 
50 55 60 

Thr Val Ala Ser He Ala Pro Thr Thr Thr Ala Ser Ser Met Thr Ala 
65 70 75 ftO 
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Ala Ser Ser Thr Pro Met Thr Leu Ala Leu Pro Ala Pro Thr Scr Thr 
85 90 95 

Xaa Thr Gly Arg Thr Pro Ser Thr Thr Ala Thr Gly His Pro Ser Leu 
100 105 110 

Ser Thr Aid Leu Ala Gin Val Pro Lys Ser Ser Ala Leu Pro Arg Thr 
115 120 125 

Ala Thr Leu Ala Thr Leu Ala Thr Arg Ala Gl.n Thr Val Ala Thr Thr 
130 135 140 

Ala Asn Thr Ser Ser Pro Met Ser Thr Arg Pro Ser Pro Ser Lys His 
145 150 155 " 160 

Met Pro Ser Asp Thr Ala Ala Ser Pro Val Pro Pro Met Xaa Pro Gin 
165 170 175 

Ala Gin Gly Pro He Ser Gin Val Ser Val Asp Gin Pro Val Vnl Asn 
180 185 190 

Thr Thr Xaa Lys Ser Thr xaa Met Pro Ser Asn Thr Thr Xaa Glu Pro 
195 200 205 

Leu Thr Gin Ala Val Val Asp Lys Thr Leu Leu Lau Val Val Leu Leu 
210 215 220 

Leu Gly Val Thr Leu Phe lie Thr Val Leu Val Leu Phe Ala Leu Gin 
225 230 235 240 

Ala Tyr Glu Ser Tyr Lys Lys Lys Asp Tyr Thr Gin Val Asp Tyr Leu 
245 250 255 

lie Asn Gly Met Tyr Ala Asp Ser Glu Met 
260 265 



<21Q> 323 
<211> 99 
<212> PRT 

<213> Homo sapiens 
<400> 323 

Ala Arg Cys Pro Glu Leu Pro Gly Leu Arg Cys Arg Pro Arg Pro Arg 
15 10 15 

Ala Gly Pro Gin Ala Pro Ser Tyr Cys Pro Arg Ala Thr Arg Pro Pro 
20 25 30 

Gly Ala Cys Cyo Ala Arg Kec Arg Leu Leu Leu Glu Trp Arg Val Tyr 
35 40 45 

Leu Arg Leu Thr Cys Ala Thr Lys Asp Gly Met Ala Arg Glu Cys Pro 
50 55 60 

Thr Thr Trp Leu Ser Pro Pro Ala Lys Pro Asp Phe Ala Gin Arg His 
65 70 75 80 
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Ser Val Lys Pro Thr Ala Leu Gin Gly Gly Arg Trp Ser Arg Leu Gly 
B5 90 95 • 



Ala Ser Pro 



<210> 324 

<211> 96 

<212> PRT 

<213> Hono sapiens 

<400> 324 

Leu Pro Ala Thr Val Glu Phe Ala Val His Thr Phe Asn Gin Gin Ser 
1 5 10 15 

Lys Asp Tyr ryr Ala Tyr Arg Leu Gly His lie Leu Asn Ser Trp Lys 
20 25 30 

Glu Gin Val Glu Ser Lys Thr Val Phe Ser Met Glu Leu Leu Leu Gly 
35 40 45 

Arg Thr Arg Cys Gly Lys Phe Glu Asp Asp lie Asp Asn Cys His Phe 
50 55 60 

Gin Glu Ser Thr Glu Leu Asn Asn Thr Phe Thr Cys Phe Phe Thr lie 
55 70 75 80 

ser Thr Arg Pro Trp Met Thr Gin Phe Ser Leu Leu Asn Lys Thr Cys 
85 90 95 



<210> 325 

<211> 166 

<212> PRT 

<213> Homo sapiens 

<400> 325 

Leu Leu Trp Ala Arg Gly Leu Gly Arg Ala Lys Ser Ala Val Pro Thr 
15 10 15 

Val Ser Thr Met Leu Gly Leu Pro Trp Lys Gly Gly Leu Ser Trp Ala 
20 25 30 

Leu L«u Leu Leu Leu Leu Gly ser Gin He Leu Leu lie Tyr Ala Trp 
35 40 45 

His Phe His Glu Gin Arg Asp Cys Asp Glu His Asn Val Ket Ala Arg 
50 55 60 

Tyr Leu Pro Ala Thr Val Glu Phe Ala Val His Thr Phe Asn Gin Gin 
55 70 , 75 80 

Ser Lys Asp Tyr Tyr Ala Tyr Arg Leu Gly His He Leu Asn Ser Trp 
85 90 95 
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Lys Glu Gin Val Glu Ser Lys Thr 
100 

Gly Arg Thr Arg Cys Gly Lys Phe 
115 120 

?he Gin Glu Ser Thr Glu Leu Asn 
130 135 

lie Ser Thr Arg Pro Trp Met Thr 
145 150 

Cys Leu Glu Gly Phe His 
165 



Val Phe Ser Met Glu Leu Leu Leu 
105 HO 

Glu Asp Asp lie Asp Asn Cys His 
125 

Asn Thr Phe Thr Cys Phe Phe Thr 
140 

Gin Phe Ser Leu Leu Asn Lys Thr 
155 160 



<210> 326 
<211> 214 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> {200) 

<223> Xaa equals any of the naturally occurring L - amino acids 
<220> 

<221> SITE 
<222> (205) 

<223> Xaa equals any o£ the naturally occurring L-amino acids 
<400> 326 

Leu Glu Gin Lys Leu Glu Leu His Arg Gly Gly Gly Arg Ser Arg Thr 
1 5 10 15 

Ser Gly Ser Pro Gly Leu Cln Glu Phe Gly Thr Arg Glu Glu Arg Gly 
20 25 30 

Glu Gly Cilu Gin Arg Thr Gly Arg Glu Phe Ser Gly Asn Gly Gly Arg 
35 40 45 

Ala Val Glu Ala Ala Arg Met Arg Leu Leu Cys Gly Leu Trp Leu Trp 
50 55 60 



Leu Ser Leu Leu Lys Val Leu Gin 
65 70 

Leu Pro Pro Pro Ke~ Gin Ser Phe 
85 

Trp Phe Val Leu Gly Leu Ala Gly 
100 

Ala Leu Leu Asn Ala Phe Thr Ala 

115 120 

Arg Phe Glu Val Trp Asn Ala Met 
130 135 



Ala Gin Thr Pro Thr Pro I.eu Pro 
75 80 

Gin Gly Asn Gin Phe Gin Gly Glu 
90 95 

Asn Ser Phe Arg Pro Glu His Arg 
105 110 

Thr Phe Glu Leu Ser Asp Asp Gly 
125 

Thr Arg Gly Gin His Cys Asp Thr 
140 
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Trp Ser Tyr Val Leu lie Pro Ala 
145 150 

Asp H^s Gly Val Gly Arg Ser Trp 
16b 

Gin Phe lie Cys Leu Gly Arg Ala 
180 

val Phe Pro Asp Val Thr Gly Xaa 
195 200 

Trp Val Ala Ala Pro Ala 
210 



219 



Ala Gin Pro Gly Gin Phe Thr Val 
155 160 

Leu Leu Pro Pro Gly Thr Leu Asp 
170 175 

Gin Gly Leu Ser Asp Asp Asn lie 
1SS 190 

Ala Leu Asp Leu Xaa Ser Leu Pro 
205 



<210> 327 
<211> 131 
<212> PRT 

<213> Homo sapiens 



<400> 327 

Met Cys Val Cys Glu Arg Lys Arg Gly Arg Glu Lys Glu Gly Gly Val 
1 5 10 15 

Thr Pro Thr Met Thr Ser Asn Phe Pro Phe Cys Thr Leu lie Leu Gly 
20 25 30 

He Ala Gin Ala Gin Ala Cys Pro Gly Cys Pro Gly Asp Trp Pro Gly 
35 40 45 

Leu Gly Ser Gly Val Gly Glu Gly Leu His His He Arg Thr Cys Arg 
50 55 60 



Thr Pro He Pro Cys Ser Pro Pro 
65 70 

Ser Gly His Ala Arg Leu Pro Cys 
85 

Aia Asn Leu Ser Ser Pro Phe Arg 
100 



Ala Pro Ala Ala Ala Cys Leu Gly 
75 80 

Vol Leu Arg Leu Trp Pro Vol Pro 
90 95 

Leu Glu Ala Leu His Cys Ser Phe 
105 110 



Trp Ser ser Pro Leu Leu Pro Ala Pro His Leu Ala Phe Phe Gly Phe 

115 120 125 

Arg Asp Leu Leu Thr Asp Phe Leu Leu Ala Ala Cys Leu Leu Thr Phe 

130 135 140 



Gin Lys Thr Pro Leu Glu Leu Pro Met Ala Val Val His Leu Leu Val 
145 150 155 160 

Ala Thr Pro Cys Tyr Gin Met Leu Asp Asn Leu Pro Leu Pro Ser Ala 
165 170 175 

Ala Al a Asn Trp Cys 

ieo 
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<210> 328 
<21i> 195 
<212> PRT 

<213> Homo sapiens 
<400> 328 

Tyr Leu Trp Gly Arg Pro Arg Leu Arg Met Arg Ala Gly Thr Ser Pro 
1 - 10 15 

Ser Ala Pro Trp Gly Glu Lys Arg Glu Lys Leu Gly His Lys Leu Pro 
20 25 30 

Val Ala Leu Gin Gly Tyr His Pro Trp lie Leu Leu Glu Cys Thr Val 
35 40 45 

Phe Trp Ala Arg Val Val T.eu Ala Cys Phe Ser Leu Tyr Leu He Arg 
50 55 ' 60 

Gly Pro Asn Cys He Asn Arg Gin Pro Glu Pro Thr Tyr Gin Lys Ala 
65 70 75 80 

Cys Asn Leu Asp Cys Scr Ser Asp Phe Gly Gin du Axg Ala Pro Ala 
85 90 95 

Trp Glu Leu Leu Gly Pro Glu Ser Glu Gin Arg Leu Arg Glu Tyr Thr 
100 105 110 

Ala Gin Gly Leu Gla Ser Leu Ala Ser Ser His Arg Trp Arg Gin Phe 
115 120 125 

Lys Thr Glu Gly Lys Met Arg Gly Gly Ala Ser Pro Leu Pro Trp Leu 
130 135 140 

He Cys Phe Trp Leu Cys Ser Tyr Lys Gly Ser Asp Asn Ser Leu Lys 
145 150 155 160 

Pro Val Val Pro Gly Pro Thr Leu Cys Pro Gin Ser Leu Val Ser Pro 
165 170 175 

Ser Val His Pro Ser Thr Arq Ser Ala Ser Leu Gly Arg His Arg Ala 
180 185 190 

Glu Ala Ala 
195 



<210> 329 

<211> 50 

<212> PRT 

<213> Homo sapiens 

<400> 329 

Met Pro Gly He Leu Ala Gly He Pro Val Lys Asp Leu Cys Leu Ser 
15 10 15 

Leu Leu Gin Gly Phe Arg Leu Leu Leu Leu Cy3 Val Cys Pro Gly Trp 
20 25 30 

Leu Ser Gly Trp Met Gly Gly Gin Lys Gly Ser Pro Arc, He Val Asp 



WO 00/W698 



PCT/USW/17130 



221 



35 



lie Gly 
50 



40 



<210> 330 

<2ll> 90 

<212> PRT 

<213> Hoxo sapiens 

<400> 330 

Ala Lys Gly Glu Glu Arg Lys Glu Ala Phe Ser Leu Lys Met Yal Gin 
15 10 15 

Leu Ser Ser Glu Pro lie Ser Phe Gly Leu Men Tyr Leu Tyr Leu Gly 
20 25 30 

Val Phe Phe His Leu lie Tyr Pro Gly Ala Leu Ser He Thr Thr Leu 
35 40 45 

Gly Lys His Ser His Pro Phe Phe Thr Ala Glu Gin Asn Ser Thr Val 
50 55 60 

Trp Met Glu His Thr Leu Phe His Gin Ser Pro Val Ala Ser His Leu 
65 70 75 80 

Val Cys Phe Gin Ser Phe Ala Phe Ser Glu 
85 90 



<210> 331 

<211> 56 

<212> PRT 

<213> Homo sapiens 

<400> 331 

Gly Pro Ala His Pro Ala Ser Pro Pro Leu Met Thr Leu Ser Leu Gin 
15 10 15 

Leu Ala Glu Leu Val His Phe Val Cys Ala Phe Gin Ser Gin Trp Thr 
20 25 30 

Gly Val Tyr Pro Met Met Pro Pro Leu Lys Pro Thr Glu Pro Leu Cys 
35 . 40 45 

Phe Ala Cys Val Pro Cys Arg Val 
50 * 55 



<210> 332 

<211> 19 

<212> PRT 

<213> Homo sapiens 



<=400> 332 

Met Leu Leu Glu Val Tyr Gly Asp Ser He Ser Val Thr Val Ala He 
1 5 10 -15 
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Pro Leu 



<210> 333 

<211> 19 

<212> PRT 

<213> Homo sapiens 

<400> 333 

Met His Ser Pro Cys Gin Ser Lys Ala Ala Asp Gly Leu Gly Lys Ser 
IS 10 IS 

Glu Thr Glu 



<210> 334 
<211> 10 
<212> PRT 

<213> Homo sapiens 
<400> 334 

Met Leu Lys Ser Leu Gly Leu Ser Thr Asn 
15 10 



<210> 335 
<211> 200 
<212> PRT 

<213> Homo sapiens 
<400> 335 

Ala Gin Arg Leu Ala Glu Glu Cys Phe Tyr Met Leu Leu Glu Val Tyr 
15 10 15 

Gly Asp Ser lie Ser Val Thr Val Ala lie Pro Leu Met His Ser Pro 
20 25 30 

Cys Gin Ser Lys Ala Ala Asp Gly Leu Gly Lys Ser Glu Thr Glu Met 
35 40 45 

Leu Lys Ser Leu Gly Leu Ser Thr Asn Met Ser Pro Phe His Leu Leu 
50 55 60 

Gly I.eu Lys Val Phe Leu Thr Trp Ala Leu Thr Leu Ala Gin lie Cys 
65 70 75 80 

Leu Tyr Phe Phe Glu Val Gin Pro leu Gly Leu Leu Ala Leu Asn Phe 
85 90 95 

Phe Cys Thr Ala Thr Ala Cly Leu Lys Glu Leu Cys Met His Pro Pro 
100 105 110 

Ser Leu Ala Phe Thr Pro Glu Phe His Thr Ser Leu Ser Pro Leu Ala 
115 120 125 

lie Pro Ser Phe Cys Gly Thr Ser Val Ser Leu Ser Asn Ser Kis Thr 
130 135 140 
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lie Pro Leu Ser Leu Tyr Leu Pro Phe Pro Ser Lys Ser Arg Met Pro 
145 150 1E5 160 

Asp Thr Leu His Leu Leu Val His Ser Leu Pro Leu Val His Ser Gin 
165 170 175 

Val Leu Pro Val Lys Asp Val Thr lie Glu Trp Pro Leu Cys Gin Arg 
180 185 190 

Cys Leu Gly Ser Thr Cys His Gin 
195 200 



<2iu> 3 j 6 

<211> 99 

<212> PRT 

<213> Homo sapiens 

<22 0> 

<221> SITE 
<222> (94} 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (99) 

<22 3> Xaa equals any of the naturally occurring L-amino acids 
<40O> 336 

Trp He Pro Arg Ala Ala Gly He Arg His Glu Val Gin Val Ser Leu 
15 10 15 

Phe Gin Met Phe Cys Phe Ser ser He Phe Cys Ser His Glu His Thr 
20 25 30 

His Leu Pro Gly Thr Phe Trp Leu Pho Leu Phe Leu Phe Leu He Leu 
35 40 45 

Pro Pro Ser Cys Pro Cys Phe Leu Pro Phe Ser Leu Ala lie Glu Thr 
50 55 60 

Val Arg Trp Pro Cys Trp His His Pro Thr Ser Phe Glu Leu Cys Tyr 
65 70 ' 7b 80 

Pro Gly Thr Ser He Tyr Tyr Ala Ser Arg Gly Gly Pro Xaa Pro Asn 
85 90 95 

Ser Glu Xaa 



<210> 337 

<211> 96 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
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<222> (1) 

<223> Xaa equals any of the naturally occurring L-amino acids 
^220> 

<221> SITE 
<222> (3) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 337 

Xaa Asn Xaa Lys Ser Pro leu Thr He Gly Asn Lys Ser Trp Ser Ser 
15 10 is 

Thr Ala Val Ala Ala Ala Leu Glu Leu Val Asp Pro Pro Gly Cys Arg 
20 25 30 

Asn Ser Ala Arg Asp Ser Pro Glu Leu Val His Leu Gly Lys Gly Arg 
3 5 40 45 

Pro Arg Lys L,eu Met Thr Tyr Leu Phe Cys Ser Ser He Ser Leu Leu 
53 55 60 

Leu Leu Lys Val His Ser Scr Gly His Gin Asp He Arg Lys Ala Lys 
65 70 75 80 

Ser Lys Val Pro Arg Leu Leu He He Gin Cys Pro Gin Gin Arg Glu 
85 90 95 



<210> 338 

<211> 54 

<212> PRT 

<213> Homo sapiens 

<400> 338 

Gly Pro Glu Glu Asn Leu Ser Pro Ser Thr Pro Ser Gin Met Pro Thr 
1 5 10 15 

He Trp Val Lys Leu Cys Leu Leu Gin Val Cys His Gly Leu Phe Pro 
20 25 30 

Leu Leu Lys His Trp Ser Gin Pro Met Pro Leu Cys Val Thr Leu Ala 
35 40 45 

Pro Val Ser Tyr Trp Leu 
50 



<210> 339 
<211> 287 
<212> PRT 
<213> Homo sapiens 

<400> 339 

Pro Arg Val Arg Lys Glu Pro Glu Ala Met Gin Trp Leu Arg Val Arg 
5 10 15 
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Clu Ser Pro Gly Glu Ala Thr Gly His Arg Val Thr Met Gly Thr Ala 
20 25 30 

Ala Leu Gly Pro val Trp Ala Ala Leu Leu Leu Phe Leu Leu Met Cys 
35 40 45 

Glu lie Pro Met Val Glu Leu Thr Phe Asp Arg Ala Val Ala Ser Asp 
50 55 60 

Cys Gin Arg Cys Cys Asp Ser Glu Asp Pro Leu Asp Pro Ala His Val 
65 70 75 80 

Ser Ser Ala Ser Ser Ser Gly Arg Pro His Ala Leu Pro Glu He Arg 
85 . 90 95 

Pro Tyr Tie Asn He Ttur He Leu Lys Gly Asp Lys Gly Asp Pro Gly 
100 105 110 

. J ro Met Gly Leu Pro Gly Tyr Met Gly Arg Glu Gly Pro Gin Gly Glu 
115 120 125 

Pro Gly Pro Gin Gly Ser Lys Gly Asp Lys Gly Glu Met Gly Ser Pro 
130 135 140 

Gly Ala Pro Cys Gin Lys Arg Phe Phe Ala Phe Ser Val Gly Arg Lys 
145 ISO 155 160 

Thr Ala Leu His Ser Gly Glu Asp Phe Gin Thr Leu Leu Phe Glu Arg 
165 170 175 

Val Phe Val Asn Leu Asp Gly Cys Pho Asp Mot Ala Thxr Gly Gin Phe 
180 185 190 

Ala Ala Pro Leu Arg Gly He Tyr Phe Phe Ser Leu Asn Val His Ser 
195 200 205 

Trp Asn Tyr Lys Glu Thjr Tyr Val His He Met His Asn Gin Lys Glu 
210 215 220 

Ala Val He Leu Tyr Ala Gin Pro Ser Glu Arg Ser He Met Gin Ser 
225 230 235 240 

Gin Ser Val Met Leu Asp Leu Ala Tyr Gly Asp Arg Val Trp Val Arg 
245 250 255 

Leu Php Lys Arg Gin Arg Glu Asn Ala He Tyr Ser Asn Asp Pho A3p 
260 265 270 

Thr Tyr He Thr Phe Ser Gly His Leu He Lys Ala Glu Asp Asp 
275 2R0 285 



<210> 340 
<211> 339 
<212> PRT 

<213> Homo sapicn3 



<400> 340 

Met Leu Tyr Pro Gly ser Val Tyr Leu Leu Glr. Lys Ala Leu Met Pro 
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1 5 10 15 

Val Leu Leu Gin Gly Gin Ala Arg Leu Val Glu Glu Cys Asn Glv Axg 
20 25 30 

Arg Ala r.ys r.pu Leu Ala Cys Asp Cly Asn Glu lie Asp Thr Met: Phe 
35 40 45 

Val Asp Arg Arg Gly Thr Ala Glu Pro Gin Gly Gin Lvs Leu Val He 
50 55 60 

Cys Cys Glu Gly Asn Ala Gly Phe Tyr Glu Val Gly Cys Val Ser Thr 
65 70 75 80 



Giu Axa Gxy iyr Ser val Leu Gly Trp Asn His Pro Gly Phe 
85 90 95 

Ala Gly Ser Thr Gly Val Pro Phe Pro Gin Asn Glu Ala Asn Ala Met 
100 105 110 

Asp Val Val Val Gin Pho Ala lie His Arg Leu Gly Phe Gin Pro Gin 
115 120 125 

Asp He He He Tyr Ala Trp Ser He Gly Gly Phe Thr Ala Thr Trp 
130 135 140 

Ala Ala Met Ser Tyr Pro Asp Val Ser Ala Me- He Leu Asp Ala Ser 
145 150 155 160 

Phe Aflp Asp Leu Val Pro Leu Ala Leu Lys Val Met Pro Asp Ser Trp 
165 170 17S 

Arg Gly Leu Val Thr Arg Thr Val Arg Gin His Leu Asn Leu Asn Asn 
180 185 190 

Ala Glu Gin Leu Cys Arg Tyr Gin Gly Pro Val Leu Leu He Arg Arg 
195 200 205 

Thr Lys Asp Glu He He Thr Thr Thr Val Pro Glu Asa lie Met Ser 
210 215 220 

Asn Arg Gly Asn Asp Leu Leu Leu Lys Leu Leu Gin His Arg Tyr Pro 
225 230 235 240 

Arg Val Met Ala Glu Glu Cly Leu Arg Val Val Arg Gin Trp Leu Glu 
245 250 255 

Ala Ser ser Gin Leu Glu Glu Ala Ser He Tyr Ser Arg Trp Glu Val 
260 265 270 

Glu Glu Asp Trp Cys Leu Ser Val Leu Arg Ser Tyr Gin Ala Glu His 
275 280 285 

Gly Pro Asp Phe Pro Trp Ser Val Gly Glu Asp Met Ser Ala Asp Gly 
290 295 300 

Arg Arg Gin Leu Ala Leu Phe Leu Ala Arg Lys His Leu His Asn Phe 
305 310 315 320 
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Glu Ala Thr His Cys Thr Pro Leu Pro Ala Gin Asn Phe Gin Met Pro 
325 330 335 1 



Trp His Leu 



<210> 341 
<211> 127 
<212> PRT 
<213> Homo sapiens 

<4O0> 341 

Val Cys Pro Lys Trp Cys Arg Phe Leu. Thr Met Leu Gly His Cys Cys 
I 5 10 15 

Tyr Phe Trp Gin Val Trp Pro Ala Scr Glu Ala Leu Ala Ala Gly Pro 
20 25 30 

Thr Pro Ser Thr Gly Ser Ser Ser Pro Ser Trp Lys Gin His lie Gly 
35 40 45 

Thr Ser Leu Gin Lys Thr Arg Gly Ser Leu Pro Thr Thr Thr Leu Thr 
50 55 60 

Ser Gly Ala Gly Gin Ser Thr Ser Thr Gly Lys Asn Pro Ala Ala Gly 
65 70 75 80 

Arg Ser Leu Glu Gly Ala Leu Pro Ala Gly Val Trp Pro Cys Phe Ala 
85 90 95 

Gin Ser Pro Cys Thr Gly Gly Gin Gin Thr Pro Ser Ser Thr Gly Leu 
100 105 110 

Arg Ser Cys Leu Val Arg Ser Pro Ala Thr Trp Trp Arg Thr Pro 
115 120 125 



<210> 342 

<211> 554 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (16) 

<223> Xaa equals any of the naturally occurring L- amino acids 
<220> 

<221> SITE 
<222> (109) 

<223> Xaa equals any of the naturally occurring L-aminu acids 
<400> 342 

Trp lie Pro Arg Ala Ala Gly He Arg His Glu lie Tyr Arg Glu Xaa 
1 5 10 15 



Asp Ser Glu Arg Ala Pro Ala Ser Val Pro Glu Thr Pro Thr Ala Val 
■ 20. 25 '30 
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Thr Ala Pro His Ser Ser Ser Trp Asp Thr Tyr Tyr Gin Pro Arg Ala 
35 40 45 

Leu Glu Lys His Ala Asp Ser He Leu Ala Leu Ala Ser Val Phe Trp 
50 55 60 

Ser lie Ser Tyr Tyr Ser Ser Pro Phe Ala Phe Phe Tyr Leu Tyr Arg 
65 70 75 80 

Lys Gly Tyr Leu Ser Leu Ser Lys Val Val Pro Phe Ser His Tyr Ala 
85 90 95 

Gly Thr Leu Leu Leu Leu Leu Ala Gly . Val Ala Cys Xaa Arg Gly He 
100 105 110 

Gly Arg Trp Thr Asn Pro Gin Tyr Arg Gin Phe lie Thr He Leu Glu 
115 120 125 

Ala Thr His Arg Asn Gin Ser Ser Glu Asn Lys Arg Gin Leu Ala Asn 
130 135 140 

Tyr Asn Phe Asp Phe Arg Ser Trp Pro Val Asp Phe His Trp Glu Glu 
145 150 155 160 

Pro Ser Ser Arg Lys Glu Ser Arg Gly Gly Pro Ser Arg Arg Gly Val 
165 170 175 

Ala Leu Leu Arg Pro Glu Pro Leu His Arg Gly Thr Ala Asp Thr Leu 
180 185 190 

Leu Asn Arg Val Lys Lys Leu Pro Cys Gin He Thr Ser Tyr Leu Val 
195 200 205 

Ala His Thr Leu Gly Arg Arg Met Leu Tyr Pro Gly Ser Val Tyr Leu 
210 215 220 

Leu Gin Lys Ala Leu Met Pro Vol Leu Leu Gin Gly Gin Ala Arg Leu 
225 230 235 240 

Val Glu Glu Cys Asn Gly Arg Arg Ala Lys Leu Leu Ala Cys Asp Gly 
245 250 255 

Asn Glu He Asp Thr Met Phe Val Asp Arg Arg Gly Thr Ala Glu Pro 
260 265 270 

Gin Gly Gin Lys Leu Val He Cys Cys Glu Gly Asn Ala Gly Phe Tyr 
275 280 285 

Glu Val Gly Cys Val Ser Thr Pro Leu Glu Ala Gly Tyr Ser Val Leu 
290 295 300 

Gly Trp Asn His Pro Gly Phe Ala Gly Ser Thr Gly Val Pro Phe Pro 
305 310 315 320 

Gin Asn Glu Ala Asn Ala Met Asp Val Val Val Gin Phe Ala lie His 
325 330 335 



Arg Leu Gly Phe Gin Pro Gin Asp He He He Tyr Ala Trp Ser Tie 
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340 345 350 

Gly Gly Phe Thr Ala Thr Trp Ala Ala Met Ser Tyr Pro Asp Val Ser 
355 360 365 

Ala Met lie Leu Asp Ala Ser Phe Asp Asp Leu Val Pro Leu Ala r.eu 
370 375 390 

Lys Val Mec Pro Asp Ser Trp Arg Gly Leu val Thr Arg Thr val Arg 
385 390 395 400 

Gin His Leu Asn Leu Asn Asn Ala Glu Gin Leu Cys Arg Tyr Gin Gly 
405 410 415 

Pro Val Leu Leu lie Arxy Arg Thr Lys Asp Giu lie lie Thr Thr Thr 
420 425 430 

Val Pro Glu Asp lie Met Ser Asn Arg Gly Asn Asp Leu Leu Leu Lys 
435 440 445 

Leu Leu Gin His Arg Tyr Pro Arg Val Met Ala Glu Glu Gly Leu Arg 
450 455 460 

Val val Arg Gin Trp Leu Glu Ala Ser Ser Gin Leu Glu Glu Ala Ser 
465 470 475 480 

lie Tyr Ser Arg Trp Glu Val Clu Clu A3p Trp Cys Leu Ser Val Leu 
485 490 495 

Arg Ser Tyr Gin Ala Glu His Gly Pro Asp Phe Pro Trp Ser Val Gly 
500 505 510 

Glu Asp Met Ser Ala Asp Gly Arg Arg Gl:i Leu Ala Leu Phe Leu Ala 
515 520 525 

Arg Lys His Leu His Asn Phe Glu Ala Thr His Cys Thr Pro Leu Pro 
530 535 540 

Ala Gin Asn Phe Gin Ket Pro Trp His Leu 
545 550 



<210> 343 
<211> 225 
<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (5) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 343 

His Glu Arg Ala Xaa Gly Pro Ser Arg Gly Mis Gly Glu Leu Leu Ser 
15 10 15 



Cys Val Leu Gly Pro Arg Leu Tyr Lys lie Tyr Arg Glu Arg Asp Ser 
20 25 30 
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Glu Arg Ala Pro Ala Ser Val Pro Glu Thr Pro Thr Ala Val Thr Ala 
35 40 45 

Pro His Ser Ser Set Trp Asp Thr Tyr Tyr Gin Pro Arg Ala Leu Glu 
50 55 60 

Lys His Ala Asp Ser lie Leu Ala Leu Ala Ser Val Phe Trp Ser lie 
65 70 75 80 

Ser Tyr Tyr Ser Ser Pro Phe Ala Phe Phe Tyr Leu Tyr Arg Lys Gly 
85 90 95 

Tyr Leu Ser Leu Ser Lys Val Val Pro Phe Ser His Tyr Ala Gly Thr 
100 105 110 

Leu Leu Leu Leu Leu Ala Gly Val Ala Cys Ser Glu Ala Leu Ala Ala 
115 120 125 

Gly pro Thr Pro Ser Thr Gly Ser Ser Ser Pro Ser Trp Lys Gin His 
130 135 140 

Tie Gly Thr Ser Leu Gin Lys Thr Arg Gly Ser Leu Pro Thr Thr Thr 
14 5 150 155 160 

Leu Thr Ser Gly Ala Gly Gin Ser Thr Ser Thr Gly Lys Asn Pro Ala 
165 170 175 

Ala Gly Arg Ser Leu Glu Gly Ala Leu Pro Ala Gly Val Trp Pro Cys 
180 185 190 

Phe Ala Gin Ser Pro Cys Thr C?l.y Gly Gin Gin Thr Pro Ser Ser Thr 
195 200 205 

Gly Leu Arg Ser Cys Leu Val Arg Ser Pro Ala Thr Trp Trp Arg ?hr 
210 215 220 

Pro 
225 



<210> 344 

<211> 299 

<212> PRT 

<213> Homo sapiens 

<400> 344 

Met Phe Lys Ar-g His Gin Arg Leu Lys Lys Asp Ser Thr Gin Ala Glu 
1 5 10 15 

Glu Asp Leu Ser Glu Gin Glu Gin Asn Gin Leu Asn Val Leu Lys Lys 
20 25 30 

His Gly Tyr Val Val Gly Arg Val Gly Arg Thr Phe Leu Tyr Ser Glu 
35 40 45 

Glu Gin Lys Asp Asn He Pro Phe Glu Phe Aop Ala Asp Ser L«u Ala 
50 55 €0 

Phe Asp Met Glu Asn Asp Pro Val Met Gly Thr His Lys Ser Thr Lys 
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65 70 75 80 

Gin Val Glu Leu Thr Ala Gin. Asp Val Lys Asp Ala His Trp Phe Tyr 
85 90 95 

Asp Thr Pro Gly lie Thr Lys Glu Asn Cys lie Leu Asn Leu Leu Thr 
100 105 110 

Glu Lys Glu Val Asn lie val Leu Pro Thr Gin Ser lie Val Pro Arg 
115 120 125 

Thr Phe Val Leu Lys Pro Gly Met Val Leu Phe Leu Gly Ala lie Gly 
130 135 140 

Arg He Asp Phe Leu Gin Gly Asn Gin Ser Ala Trp Fhe Thr Val Val 
145 150 155 160 

Ala Ser Asn lie Leu Pro val His He Thr Ser Leu Asp Arg Ala Asp 
165 170 175 

Ala Leu Tyr Gin Lys His Ala Gly His Thr Leu Leu Gin He Pro Met 
180 185 190 

Gly Gly Lys Glu Arg Met Ala Gly Phe Pro Pro Leu Val Ala Glu Asp 
195 200 205 

He Met Leu Lyc Glu Cly Leu Cly Ala Ser Glu Ala Val Ala Asp He 
210 215 220 

Lys Phe Ser Ser Ala Gly Trp Val Ser Val Thr Pro Asn Phe Lys Asp 
225 230 235 240 

Arg Leu His Leu Arg Gly Tyr Thr Pro Glu Gly Thr Val Leu Thr Val 
245 250 255 

Arg Pro Pro Leu Leu Pro Tyr He Val Asn lie Lys Gly Gin Arg He 
260 265 270 

Lys Lys Ser Val A.a Tyr Lys Thr Lys Lys Pro Pro Ser Leu Met Tyr 
275 280 285 

Asn Val Arg Lys Lys Lys Gly Lys lie Asn Val. 
290 295 



<210> 345 
<211> 314 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (147) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (211) 

<223> Xaa equals any of the naturally occurring L-amino acids 
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<400> 345 
Met Leu Pro Ala 
1 



Gly Ser Ala Pro 
20 



Glu Arg Axg Cys 
35 



Gly Arg Glu Leu 
50 



Gly Gly Asp Met 
65 



Pro Glu Pro Gin 



C-ln Gin Glu Glu 
100 



Arg Gin Gin Asn 
115 



Hie Pro Asp Pro 
130 



Gly Ala Xaa Leu 
145 



Arq Glu Lys Phe 



Thr Val Cys Gin 
180 



Arg Leu Gin Val 
195 



Leu Arg Xaa Pro 
210 



Asp Leu Pro Asp 
225 



Lys Gin LOU lie 



Ala Pro Gly Tyr 
260 



Ala Arg Ala Gly 
275 



Pro Ser Arg Thr 
290 



Arg Leu Pro Phe 
5 



Thr Ala Ala Arg 



Ala Ala Ala Ser 
40 



Pro Tyr Asp Pro 
55 



Gin Glu Axg Phe 
70 



Pro Thr Arg Glu 
85 



Glu Glu Arg Gin 



Leu Arg Ala Arg 
120 



Ala Leu Pro Pro 
135 

His Cys Gin Asp 
150 



Leu Arg Thr Ala 
165 



Arg Cys Trp Leu 



Ser Arg Glu Gin 
200 



Gly Pro Ser Leu 
215 



Ala Leu Leu Pro 
230 

Val Leu Gly Asn 
245. 



Arg Cln Arg Leu 



Leu Leu Leu Ala 
230 



Ser His Arg Thr 
295 



Arg Leu Leu Ser 
10 

His Gly Leu Arg 
25 

Ser Phe Gin His 



Val Asp Thr Glu 
60 

Leu Phe Pro Glu 
75 

Lys Gin Leu Gin 
90 

Arg Gin Gin Arg 
105 

Ser Arg Glu His 



Ser Gly Val Asn 
140 

Ala Gly Val Pro 
155 

Glu Ala Asp Gly 
17tt 

Leu Ser His His 
185 

Tyr Leu Glu Leu 



Val Leu Tyr Met 
220 

Asp Leu Pro Ala 
235 

Lys Val Asp Leu 
250 

Arg Glu Arg Leu 
265 

Pro Gly Thr Lys 



Gly Axg lie Arg 
300 



Leu Phe Leu Arg 
15 

Glu Pro Leu Leu 
30 

Ser Ser Ser Leu 
45 

Gly Phe Gly Glu 



Tyr He Leu Asp 
80 

Glu Leu Gin Gin 
95 

Arg Glu Glu Arg 
110 

Pro Val Val Gly 
125 



Cys Ser Gly Cys 



Gly Tyr Leu Pro 
160 

Gly Leu Ala Arg 
175 

Arg Arg Ala Leu 
190 

Val Ser Ala Ala 
205 

Val Asp Leu Leu 



Leu Val Gly Pro 
240 

Leu Pro Gin Asp 
255 

Trp Glu Asp cys 
270 

Gly His Ser Ala 
235 

lie Arg Arg Thr 
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Gly Pro Ala Gin Trp Ser Gly Thr Cys Gly 
305 310 



<210> 346 
«2L1> 380 
<212> PRT 

<213> Horr.o sapiens 
<400> 346 

Fro Ser Phe Arg Arg Glu Arg Val Glu Thr Gly Gly Gly Gly Pro Val 
15 10 15 

Thr His Gly Thr Glu C-iy Pro Phe Leu Pro Leu Pro Gly Gly Thr Arg 
20 25 3 0 

Met Asn Met Thr Gin Ma Arg Val Leu Val Ala Ala Val Val Gly Leu 
35 40 45 

Val Ala Val Leu Leu Tyr Ala Ser lie His Lys lie Glu Glu Gly His 
50 55 6C 

Leu Ala Val Tyr Tyr Arg Gly Gly Ala Leu Leu Thr ser Pro Ser Gly 
55 70 75 80 

Pro Gly Tyr His lie Met Leu Pro Phe He Thr Thr Phe Arg Ser Val 
85 90 95 

Gin Thr Thr Leu Gin Thr Asp Glu Val Lys Asr. Val Pro Cys Gly Thr 
100 105 110 

Ser Gly Gly Val Met lie Tyr lie Asp Arg lie Glu Val Val Asn Met 
115 120 125 

Leu Ala Pro Tyr Ala Val Phe Asp lie Val Arg Asn Tyr Thr Ala Asp 
130 135 140 

Tyr Asp Lys Thr Leu He Phe Asn Lys lie His His Glu Leu Asn Gin 
"5 150 155 160 

Phe Cys Ser Ala His Thr Leu Gin Glu Val Tyr He Glu Leu Phe Asp 
165 170 175 

Gin He Asp Glu Asn Leu Lys Gin Ala Leu Gin Lys Asp Leu Asn Leu 
180 185 190 

Met Ala Pro Gly Leu Thr lie Gin Ala Val Arg Val Thr Lys Pro Lys 
195 200 20b 

He Pro Glu Ala He Arg Arg Asn Phe Glu Leu Met. Glu Ala Glu Lys 
210 215 220 

Thr Lys Leu Leu lie Ala Ala Gin Lys Gin Lys Val Val Glu Lys Glu 
225 230 235 240 

Ala Glu Thr Glu Arg Lys Lys Ala Val lift Glu Ala Glu Lys He Aid . 

245 250 255 

Gin Val Ala Lys lie Arg Phe Gin Gin Lys Val Met Glu Lys Glu Thr 
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260 265 270 

GIu Lys Arg lie Ser Glu lie Glu Asp Ala Ala Phe Leu Ala Arg Glu 

275 280 285 

Lys Ala Lys Ala Asp Ala Glu Tyr Tyr Ala Ala His Lys Tyr Ala Thr 

290 295 300 

Ser Asn Lys His Lys Leu Thr Pro Glu Tyr Leu Glu Leu Lys Lys Tyr 

305 310 315 320 

Gin Ala lie Ala Ser Asn Scr Lys lie Tyr Phe Gly Ser Asn lie Pro 
325 330 335 

Asp. Met ?hc Val Asp Ser Ser Cys Ala' Leu Lys Tyr Ser Asp lie Arg 

340 345 350 

Thr Gly Arg Glu Scr Ser Leu Pro Ser Lys Glu Ala Leu Glu Pro Ser 

3S5 360 365 

Gly Glu Asn Val He Gin Asn I.ys Glu Ser Thr Gly 

370 375 380 



<210> 347 
<211> 422 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (328) 

<223> Xoa ecfuals any of the naturally occurring L-amino acids 
<400> 347 

Trp Ser Thr Gly Asn Ala Ser Trp Glu Lys Lys Asp Asn Phe He Leu 
15 10 15 

Ser Ala Asp Phe Glu Met Met Gly Leu Gly Asn Gly Arg Arc Ser Met 
20 25 3C 

Lys Ser Pro Pro Leu Val Leu Ala Ala Leu Val Ala Cys He He Val 
35 40 45 

Leu Gly Phe Asn Tyr Trp lie Ala Ser Ser Arg Ser Val Asp Lou Gin 
50 55 60 

Thr Azg He Met Glu Leu Glu Gly Arg Val Arg Arg Arg Ala Ala Glu 
65 70 75 80 

Arg Gly Ala Val Glu Leu Lys Lys Asn Glu Phe Cln Gly Glu Leu Glu 
83 90 95 

Lys Gin Arg Glu Gin Leu Asp Lys He Gin Ser Ser His Asn Phe Gin 
100 105 110 

Leu Glu Ser Val Asn Lys Leu Tyr Gin Asp Glu Lys ALa Val Leu Val 
115 12C 125 
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Asn Asn lie Thr Thr Gly Glu Arg Lau lie Arg Val Leu Gin Asp Gin 
130 135 140 

Leu Lys Thr Leu Gin Arg Asn Tyr Gly Arg Leu Gin Gin Asp Val Leu 
-45 150 155 160 

Gin Phe Gin Lys Asn Gin Thr Asn Leu Glu Arg Lys Phe Ser Tyr Asp 
165 I/O 175 

Leu Ser Gin Cys lie Asn Gin Met Lys Glu Val Lys Glu Gin Cys Glu 
180 185 190 

Glu Arg He Glu Glu val Thr Lya Lys Gly Asn Glu Ala Val Ala Ser 
195 20O 205 

Arg Asp Leu Ser Glu Asn Asn Asp Gin Arg Gin Gin Leu Gin Ala Leu 
210 215 220 

Ser Glu Pro Gin Pro Arg Leu Gin Ala Ala Gly Leu Pro His Thr Glu 
225 230 235 240 

Val Pro Gin Gly Lys Gly Asn Val Leu Gly Asn Ser Lys Ser Gin Thr 
245 250 255 

Pro Ala Pro Ser Ser Glu Val Val Leu Asp Ser Lys Arg Gin Val Clu 
260 265 270 

Lys Glu Glu Thr Asn Glu He Gin Val Val Asn Glu Glu Pro Gin Arg 
275 280 285 

Asp Arg Leu Pro Gin Glu Pro Cly Arg Glu Gin Val Val Glu Asp Arg 
290 295 300 

Pro Val Gly Gly Arg Gly Phe Gly Gly Ala Gly Glu Leu Gly Gin Thr 
3 05 310 315 320 

Pro Gin Val Gin Ala Ala Leu Xaa Val Ser Glr. Glu Asn Pro Glu Met 
325 330 335 

GI.u Gly Pro Glu Arg Asp Gin Leu Val He Pro Asp Gly Gin Glu Glu 
340 345 350 

Glu Gin Glu Ala Ala Gly Glu Gly Arg Asn Gin Gin Lys Leu Arg Gly 
355 360 365 

Glu Asp Asp Tyr Asn Met Ago Clu Asn Glu Ala Glu Ser Glu Thr Asp 
370 375 380 

Lys Gin Ala Ala Leu Ala Gly Asn Asp Arg Asn He Asp Val Phe Asn 
385 390 395 400 

Val Glu Asp Gin Lys Arg Asp Thr lie Asn L.eu Leu Asp Gin Arg Glu 
405 410 415 

Lys Arg Asn His Thr Leu 
42G 



<210> 348 
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<211> 14 

<212> PRT 

<213> Homo sapiens 

<400> 348 

Ser Leu His Arg Phe Val Leu Ser Gin Ala Lys Asp Glu Leu 
15 10 



<210> 349 

<211> 19 

<212> PRT 

<213> Homo sapiens 

<4C0> 343 

Phe He Lys Phe Pho Ala Pro Trp Cys Gly His Cyo Lys Ala Leu Ala 
15 10 15 

Pro Thr Trp 



<210> 350 

<211> 19 

<212> PRT 

<213> Homo sapiens 

<400> 350 

Phe lie Lys Phe Tyr Ala Pro Trp Cys Gly His Cys Lys Thr Leu Ala 
15 10 15 

Pro Thr Trp 



<210> 351 

<211> 363 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (42) 

<223> Xaa equals any of the naturally occurring L-araino acids 
<&00> 351 

Arg Arg Gly Arg Gly Val Pro Gly Pro Arg Gly Arg Arg Arg Leu Trp 
15 10 15 

Ser Ala Ala Cys Gly His Cys Gin Arg Leu Gin Pro Thr Trp Asn Asp 
20 25 30 

Leu Gly Asp Lys Tyr Asn Ser Met Glu Xaa Ala Lys Val Tyr Val Ala 
35 40 45 

Lya Vol Asp Cys Thr Ala His Ser Asp Val Cys Set Ala Gin Gly Val 
50 55 60 

Arq Gly Tyr Pro Thr Leu Lys Leu Phe Lys Pro Gly Gin Glu Ala Val 
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65 



70 



75 



80 



Lys Tyr Gin Gly Pro Arc Asp Phe Gin Thr Leu Glu Asn Trp Met Leu 
85 90 95 



Gin Thr T.ru Asn Glu Glu Pro Val Thr Pro Glu Pro Glu Val Glu Pro 
100 105 110 

Pro Ser Ala Pro Glu Leu Lys Gin Gly Leu Tyr Glu Leu Ser Ala Ser 
115 120 125 

Asn Phe Glu Leu His Val Ala Gin Gly Asp His Phe He Lys Phe Phe 
130 135 140 



Ala Pro Trp Cys Gly His Cys Lys Ala Leu Ala Pro Thr Trp Glu Gin 
145 150 155 160 

Leu Ala Leu Gly Leu Glu His Ser Glu Thr Val Lys He Gly Lys Val 
165 170 175 

Asp Cys Thr Gin His Tyr Glu Leu Cys Ser Gly Asn Gin Val Arg Gly 
180 185 190 

Tyr Pro Thr Leu Leu Trp Phe Arg Asp Gly Lys Lys Val Asp Gin Tyr 
195 200 205 



Lys Gly Lys Axg Asp Leu Glu Ser Leu Arg Glu Tyr Val Glu Ser Gin 
210 215 220 

Leu Gin Arg Thr Glu Thr Gly Ala Thr Glu Thr Val Thr Pro Ser Glu 

225 230 235 240 



Ala Pro val Leu Ala Ala Glu Pro Glu Ala Asp Lys Gly Thr Val Leu 
245 250 255 

Ala Leu Thr Glu Asn Asn Phe Asp Asp Thr He Ala Glu Gly He Thr 
260 265 270 

Phe He Lys Phe Tyr Ala Pro Trp Cys Gly His Cys Lys Thr Leu Ala 
275 280 2R5 . 



Pro Thr Trp Glu Glu Leu Ser Lys Lys Glu Phe Pro Gly Leu Ala Gly 
290 295 300 

Val Lys Tie Ala Glu Val Asp Cys Thr Ala Glu Arg Asn Tie Cys Ser 
305 310 315 320 

Lys Tyr ser Val Arg Gly Tyr Pro Thr Leu Leu Leu Phe Arg Gly Gly 
32S 330 335 



Lys Lys Val Scr Glu His Ser Gly 
340 

Arg Phe Val Leu Ser Gin Ala Lys 
355 360 



Gly Arg Asp Leu Asp Ser Leu His 
345 350 

Asp Glu Leu 



<210> 352 
<211> 93 
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<212> PRT 

<213> Homo sapiens 
<400> 352 

Met Arg Pro Gin Gly Pro Ala Aia Ser Pre Gin Arg Leu Arg Gly Leu 
1 5 10 15 

Leu Leu Leu Leu Leu Leu Gin Leu Pro Ala Pro Ser Ser Ala Ser 31 u 
20 25 30 

Tie Pro Lys Gly Lys Gin Lys Ala His Ser Gly Arg Gly Arg Trp Trp 
35 40 45 

Thr Cys lie Met Glu Cys Ala Tyr Lys Gly Gin Gin Glu Cvs Leu Val 
50 55 60 

Glu Thr Gly Ala Leu Gly .Pro Met Ala Phe Arg Val His Leu Gly Sex 
65 70 75 80 

Gin Val Gly Met Asp Ser Lys Glu Lys Arg Gly Asn Val 
85 90 



<210> 353 
<211> 273 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> STTE 
<222> (210) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 353 

Glu Thr Arg Val Lys Thr Ser Leu Glu t.en Leu Arg Thr Gin Leu Glu 
1 . 5 10 15 

Pro Thr Gly Thr Val Gly Asn Thr He Met Thr Ser Gin Pro Val Fro 
20 25 30 

Asn Glu Thr lie lie Val Leu Pro Ser Asn Val He Asn Phe Ser Gin 
35 40 45 

Ala Glu Lys Pro Glu Pro Thr Asn Gin Gly Gin Asp Ser Leu Lys Lys 
50 55 60 

His Leu His Ala Glu He Lys Val He Gly Thr lie C-ln He Leu Cys 
65 7U 75 80 

Gly Met Met Val Leu Ser Leu Gly He He Leu Ala Ser Ala Ser Phe 
85 90 95 

Ser Pro Asn Phe Thr Gin Val Thr Ser Thr Leu Leu Asn Ser Ala Tyr 
100 105 110 

Pro Phe lie Gly Pro Phe Phe Phe lie He Ser Gly Ser Leu Ser He 
115 120 125 

Ala Thr Glu Lys Arg Leu Thr Lys Leu Leu Val His Spr Ser Leu Val 
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130 135 140 

Gly Ser He Leu Ser Ala Leu Ser Ala Leu val Gly Phe lie lie Leu 
145 150 155 160 

Ser Val Lys G3n Ala Thr Leu Asn Pro Ala Ser Leu Gin Cys Glu Leu 
165 170 175 

Asp Lys Asn Asn lie Pro Thr Arg Ser Tyr Val Ser Tyr Phe Tyr His 
180 185 190 

Asp Ser Leu Tyr Thr Thr Asp Cys Tyr Thr Ala Lys Ala Ser Leu Ala 
195 200 205 

Gly Xan Leu Ser Leu Met Leu lis Cys Thr Leu Leu Glu Fhe Cys Leu 
210 215 220 

Ala Val Leu Thr Ala Val Leu Arg Trp Lys Gin Ala Tyr Ser Asp Phe 
225 230 235 240 

Pro Gly Ser Val Leu Phe Leu Pro His Ser Tyr lie Gly Asn Ser Cly 
245 250 255 

Met Ser Ser Lys Met Thr His Asp Cys Gly Tyr Glu Glu Leu Leu Thr 
260 265 270 



<210> 354 
<211> 192 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> U29) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 354 

Met Met Val Leu Ser Leu Gly lie lie Leu Ala Ser Ala Ser Phe Ser 
15 10 15 

Pro Asn Phe Thr Gin Val Thr Ser Thr Leu Leu Asn Ser Ala Tyr Pro 
20 25 30 

Phe He Gly Pro Phe Phe Phe He lie Ser Gly Ser Leu Ser He Ala 
35 40 45 

Thr Glu Lys Arg Leu Thr Lys Leu Leu Val !Iis Ser Ser Leu Val Gly 
53 55 60 

Ser He Leu Ser Ala Leu Ser Ala Leu Val Gly Phe lie He Leu Ser 
65 70 75 80 



Val Lys Gin Ala Thr Leu Asn Pro Ala Ser Leu Gin Cys Glu Leu Asp 
85 90 95 
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Lys Asn Asn lie Pro Thr Arg Ser Tyr Val Ser Tyr Phe Tyr His Asp 
100 105 110 

Ser Leu Tyr Thr Thr Asp Cys Tyr Thr Ala Lys Ala Ser Leu Ala Gly 
115 120 125 

Xaa Leu Ser Leu Met Leu lie Cys Thr Leu Leu Glu Phe Cys Leu Ala 
130 135 140 

Val Leu Thr Ala Val Leu Arg Trp Lys Gin Ala Tyr Ser Asp Phe Pro 
145 150 155 160 

Gly ser Val Leu Phe Leu Pro His Ser Tyr He Gly Asn Ser Gly Met 
165 170 175 



Ser Ser Lys Met Thr His Asp Cy3 Gly Tyr Clu Glu Leu Leu Thr Ser 
180 135 190 



<210> 355 
<211> 204 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> {119) 

<223> Xaa equals any of the naturally occurring L-oxoino acids 
<40O> 355 

Gly Ala Ser Cys Glu Gly Gly Gly Ala Ala Ala Arg Ala Ala Leu Gly 
15 10 15 

Val His Arg Ser Gin Lys Ala Leu Leu Val Phe Arg Arg Thr Leu ser 
20 25 30 

Asn Leu Leu Tyr Met Pro Leu Leu Arg Gly Leu Leu Trp Leu Gin Val 
35 40 45 

Leu cys Ala Gly Pro Leu His Thr Glu Ala Val Val Leu Leu Val Pro 
50 55 60 

Ser Asp Aop Gly Arg Ala Phe Leu Leu Arg Ser Arg Leu Leu His Pro 
65 70 75 80 

Glu Ala His Val Pro Pro Ala Ala Asp Arg Gly Ala Ser Leu Gin Cys 
85 90 95 

val Leu His Gin Ala Ala Pro Lys ser Arg Pro Arg Ser Pro Ala Ala 
100 105 110 

Gly Ala Ala Leu Leu His Xaa Pro Arg Arg Thr Gly Asp Glu Pro Cys 
115 120 125 



Arg Glu Phe His Gly Asn Gly Phe Pro Gly Pro Thr Gin Leu Thr Pro 
130 135 140 
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Cly Glu Cys Gly Leu Pro Ale Pro Ser Ser Leu Leu Glr. His Ala Ser 
145 150 155 160 

Ala Pro Val Arg Thr Gly Ser Glu Gly Gin Val Val Gly Cys Pro Arg 
165 170 175 

Ala Arg Gly Glu Thr Gly Glu Gly Leu Ser Leu Ala Phe Leu Ser Ser 
180 185 190 

Leu Met Phe Thr Ser Axg Asn Gly Leu Val Gly Cys 
195 200 



*21G> 356 
<2ll> 72 
<212> PRT 

<213> Homo sapiens 
<400> 356 

Met Gly Ser Ala Ala Leu Glu lie Leu Gly Leu Val Leu Cys Leu Val 
15 10 15 

Gly Trp Gly Gly Leu lie Leu Ala Cys Gly Leu Pro Met Trp Gin Val 
20 25 30 

Thr Ala Phe Leu Asp His Asn lie Val Thr Ala Gin Thr Thr Trp Lys 
35 40 45 

Gly Leu Trp Met Ser Cys Val Val Gin Ser Thr Gly Thr Cys Ser Ala 
50 55 GO 

i.ys Cys Thr Thr Arg Cys Trp Leu 
65 70 



<210> 357 
<211> 115 
<212> PRT 

<213> Homo sapiens 
<400> 357 

Leu Lys Arg Ala Pro Pro Gly Pro Ala Leu Ala Lys Gly Leu Leu Gin 
1 5 10 15 

Pro Scr Ser Thr Phe Gin Ala Leu Glu Thr Asr. lie Gly Asp Gin Val 
20 25 30 

Arg Arg His Ser Thr Ala Val Val lie Arg Glu Met Thr Ser Tyr lie 
35 40 45 

Leu lie Ser Phe Val Leu Leu He Gly Val Gly Cys lie Glu Lys Asp 
50 55 60 

Gin Ser Cys Pro Val Phe Gly Gly Arg Lys Arg Leu His I,eu Leu Phe 
G5 70 75 BO 

Val Gly Gly Gin Leu Arc? Gin Val Arg Met Leu Arq Gly Glu Leu Ser 
85 90 95 
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Cys Ala Cys Tyr Arg Pro His Val Gin Ala Leu Gin Leu Gly Gly Cys 
100 105 110 

Thr Cys Phe 
115 



<210> 356 
<211> 88 
<212> PRT 

<213> Homo sapiens 
<400> 358 

Val He Lys Leu lie Cys fro Ala Ala Phe Pro Val Tyr Fhe Gin Asp 
15 10 15 

Met Ala Arg Gly Cys Val Cys Ser Leu Cys Ala Ser Val Cys lie Phe 
20 25 30 

Leu Ser Sor Leu Phe Pro Leu Leu Pro Ser Val His Ser Vai Asn lie 
35 40 45 

lie Ser Cys Leu Leu Leu Ser Lys Cys Phe Glu Gly Leu Glu Leu Met 
50 55 60 

Cys Glu His Leu Tyr Gin Leu ser Gin Leu His Val Leu His His He 
55 70 75 80 

Phe Ser Tyr Leu Lou Cys Thr Pro 
85 



<210> 359 
<211> 716 
<212> PRT 

<213> Homo sapiens 
<220* 

<221> SITE 
<222> {2) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (373) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (705) 

<223> xaa equals any of the naturally occurring L-amino acids 
<400> 359 

Tyr Xaa He Pro Gly Ser Thr Mis Ala Ser Gly Arg Gin Arg Gly ser 
15 10 lb 



Gly Arg Gly Glu Asp Asp Ser Gly Pro Pro Pro Ser Thr Val He Asn 
20 25 30 
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Gin Asn Glu Thr Phe Ala Asn lie lie Phe Lys Pro Thr Val val Gin 
35 40 45 

Gin Ala Arg He Ala Gin Asn Gly He Leu Gly Asp Phe He He Arg 
50 55 60 

Tyr Asp Val Asn Arg Glu Gin Ser lie Gly Asp He Gin Val Leu Asn 
65 70 75 80 

Gly Tyr Phe Val His Tyr Phe Ala Pro Lys Asp Leu Pro Pro Leu Pro 
85 90 95 

Lys Asn Val Val Phe Val Leu Asp Ser Ser Ala Ser Met Val Gly Thr 
100 10 5 110 

Lys Leu Arg Gin Thr Lys Asp Ala Leu Phe Thr He Leu His Asp Leu 
115 120 125 

Arg Pro Gin Asp Arg Phe Ser He He Gly Phe Ser Asn Arg He Lys 
130 135 140 

Val Trp Lys Asp His Leu He Ser Val Thr Pro Asp Ser He Arg Asp 
145 150 155 160 

Gly Lys Val Tyr He His His Met Ser Pro Thr Gly Gly Thr Asp He 
165 170 175 

Asn Gly Val Leu Gin Arg Ala He Arg Leu Leu Asn Lys Tyr Val Ala 
180 185 190 

His Ser Gly He Gly Asp Arg Ser Val Ser Leu He Val Phe Leu Thr 
195 200 205 

Asp Gly Lys Pro Thr Val Gly Glu Thr His Thr Leu Lys Xlc Leu Asn 
210 215 220 

Asn Thr Arg Glu Ala Ala Arg Gly Gin Val Cys lie Phe Thr He Gly 
225 230 235 240 

He Gly Asn Asp Val Asp Phe Arg jeu Leu Glu Lys Leu Ser Leu Glu 
245 250 255 

Asn Cys Gly Leu Thr Arg Arg Val His Glu Glu Glu Asp Ala Gly Ser 
260 265 270 

Gin Leu He Gly Phe Tyr Asp Glu He Arg Thr Pro Leu Leu Ser Asp 
275 280 235 

He Arg He Asp Tyr Pro Pro Ser Ser Val Val Gin Ala Thr Lys Thr 
290 295 300 

Leu Phe Pro Asn Tyr Phe Asn Gly Ser Glu He He He Ala Gly Lys 
305 310 315 320 

Leu Val Asp Arg Lys Leu Asp His Leu His Val Glu Val Thr Ala Ser 
325 330 335 

Asn Ser Lys Lys Phe He lie Lsu Lys Thr Asp Val Pro Val Arg Pro 
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340 



345 



350 



Gin Lys Ala Gly Lys Asp Val Thr Gly Ser Pro Arg Pro Gly Gly Asp 
355 360 365 

Gly Glu Gly Asp Xaa Asn Hie lie Clu Arg Leu Trp Ser Tyr Leu Thr 
370 375 380 

Thr Lys Glu Leu Leu Ser Ser Trp Leu Gin Ser Asp Asp Glu Pro Glu 
385 390 395 400 

Lys Glu Arg Leu Arg Gin Ary Ala Gin Ala Leu Ala Val Ser Tyr Arg 
405 410 415 

Phe Leu Thr Pro Phe Thr Ser Met Lys Leu Arg Gly Pro Val Pro Arg 
420 425 430 

Met Asp Gly Leu Glu Glu Ala His Gly Met Ser Ala Ala Met Gly Pro 
435 440 445 

Glu Pro Val Val Gin Ser Val Arg Gly Ala Gly Thr Gin Pro Gly Pro 
450 455 460 

Leu Leu Lys Lys Pro Tyr Gin Pro Arg lie Lys lie Ser Lys Thr Ser 
465 470 475 480 

Vol Asp Gly Asp Pro His Phe Val Val Asp Phe Pro Leu Ser Arg Leu 
485 490 495 

Thr Val Cys Phe Asn Tie Asp Gly Gin Pro Gly Asp lie Leu Arg Leu 
500 505 510 

Val Ser Asp His Arg Asp Ser Gly Val Thr Val Asn Gly Glu Leu lie 
515 520 525 

Gly Ala Pro Ala Pro Pro Asn Gly His Lys Lys Gin Arg Thr Tyr Leu 
530 535 540 

Arg Thr lie Thr He Leu He Asn Lys Pro Clu Arg Ser Tyr Leu Glu 
545 550 555 560 

lie Thr Pro Ser Arg Val He Leu Asp Gly Gly Asp Arg Leu Val Leu 
565 570 575 

Pro Cys Asn G In Ser Val Val Val Gly Ser Trp Gly Leu Glu Val Ser 
580 585 590 

Val Ser Ala Asn Ala Asn Val Thr Val Thr lie Gin Gly Ser He Ala 
595 600 605 

Phe Val lie Leu He His Leu Tyr Lys Lys Pro Ala Pro Phe Gin Arg 
610 61b 620 

His His Leu Gly Phe Tyr He Ala Asn Ser Glu Gly Leu Ser Ser Asn 
625 630 635 640 

Cys His Gly Leu Leu Gly Gin Phe Leu Asn Gin Asp Ala Arg Leu Thr 



645 



650 



655 
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Glu Asp Pro Ala Gly Pro Ser Gin Asn Leu Thr His Pro Leu Leu Leu 
660 665 670 

Gin Val Gly Glu Gly Pro Glu Ala Val Leu Thr Val Lys Gly His Gin 
675 680 685 

Val Pro Val Val Trp Lys Gin Arg Lys lie Tyr Asn Gly Glu Glu Gin 
690 695 700 

Xaa Asp Cys Trp Phe Ala Arg Asn Met Pro Pro Asn 
705 710 715 



<210> 360 
<211> 397 
<212> PRT 

<2 13 > Homo sapiens 
<400> 360 

Pro Arg Val Arg Ser lie Lys Val Thr Glu Leu Lys Gly Leu Ala Asn 
15 10 15 

His Val Val Val Gly Ser Val Ser Cys Glu Thr Lys Asp Leu Phe Ala 
20 25 30 

Ala Leu Pro Gin Val Val Ala Val Asp rle Asn Asp Leu Gly Thr lie 
35 40 45 

Lys Leu Ser Leu Glu Val Thr Trp Ser Pro Phe Asp Lys Asp Asp Gin 
50 55 60 

Pro Ser Ala Ala Ser Ser Val Asn Lys Ala Ser Thr Val Thr Lys Arg 
65 70 75 80 

Phe Ser Thr Tyr Ser Gin Ser Pro Pro Asp Thr Pro Ser Leu Arg Glu 
85 90 95 

Gin Ala Phe Tyr Asn Met Leu Arg Aru Gin Glu Glu Leu Glu Asn Gly 
100 105 110 

Thr Ala Trp Ser Leu Ser Ser Glu Ser Ser Asp Asp Ser Ser Ser Pro 
115 120 125 

Gin Leu ser Gly Thr Ala Arg His Ser Pro Ala Pro Arg Pro Leu Val 
130 135 140 

Gin Gin Pro Glu Pro Leu Pro lie Gin Val Ala Phe Arg Arg Pro Glu 
145 150 155 160 

Thr Pro Ser Ser Gly Pro Leu Asp Glu Glu Gly Ala Val Ala Pro val 
165 170 175 

Leu Ala Asn Gly His Ala Pro Tyr Ser Arg Thr Leu Ser His He Ser 
180 185 190 

Glu Ala Ser Val Asn Ala Ala Leu Ala Clu Ala Scr Val Glu Ala Val 
195 200 205 

Gly Pro Lys Ser Leu Ser Trp Gly Pro Ser Pro Pro Thr His Pro Ala 
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210 



215 



220 



Pro Thr His Gly Lys His Pro Ser Pro Val Pro Pro Ala Leu Asp Pro 
225 230 235 240 

Gly His Ser Ala Thr Ser Ser Thr Leu Gly Thr Thr Giy Ser Val Pro 
245 250 25S 

Thr Ser Thr Asp Pro Aid Pro Ser Ala His Leu Asp Ser Val His Lys 
260 265 270 

Ser Thr Asp Ser Gly Pro Ser Glu Leu Pro Gly Pro Thr His Thr Thr 
275 280 285 

Thr Gly Ser Thr Tyr Ser Ala He Thr Thr Thr .His Ser Ala Pro Scr 
290 295 300 

Pro Leu Thr His Thr Thr Thr Gly Ser Thr His Lys Pro He He Ser 
■305 310 315 320 

Thr Leu Thr Thr Thr Gly Pro Thr Leu Asn Tie He Gly Pro Val Gin 
325 330 335 

Thr Thr Thr Ser Pro Thr His Thr Met Pro Ser Pro Ser Ser His Ser 
340 345 350 

Asn Ser Pro Gin Tyr Val Asp Phe Cys Ser Ser Val Cys Asp Asn He 
355 360 365 

Phe Val His Tyr Val He Gly He Phe Phe His Thr Leu Tyr Ser Ser 
370 375 3B0 

Lys Thr Leu 
385 



<210> 361 
<2H> 260 
<212> PRT 

<213> Homo sapiens 
<400> 361 

Pro Arg Val Arg Ser He Lys Val Thr Glu Leu Lys Gly Leu Ala Asn 
15 10 15 

Kis Val Val Val Gly Ser Val Ser Cys Glu Thr Lys Asp Lt»u Phe Ala 
20 2S 30 

Ala Leu Pro Gin Val val Ala Val Asp lie Asn Asp Leu Giy Thr He 
35 40 45 

Lys Leu Ser Leu Glu Val Thr Trp Ser Pro Phe Asp Lys Asp Asp Gin 
50 55 60 

Pro Ser Ala Ala Ser Ser Val Asn Lys Ala Ser Thr Val Thr Lys Arg 
65 70 75 80 

Phe Ser Thr Tyr Ser Glr. ser Pro Pro Asp Thr Pro Ser Leu Arg Glu 



90 



95 
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Gin Ala Phe Tyr Asn Mot Leu Arg Arg Glr. Glu Glu Leu Glu Asn Gly 
100 10S 110 

Thr Ala Trp Ser Leu ser aer Glu ser Ser Asp Asp Ser Ser Ser Pro 
115 120 125 

Gin Leu Ser Gly Thr Ala Arg His Ser Pro Ala Pro Arg Pro Leu Val 
130 135 140 

Gin Gin Pro Glu Pro Leu Pro He Gin Val Ala Phe Arg Arg Pro Glu 
145 150 155 160 

Thr Pro Ser Ser Gly Pre Leu Asp Glu Glu Gly Ala Val Ala Pro Val 
155 170 -175 

Leu Ala Asn Gly His Ala Pro Tyr Ser Arg Thr Leu Ser His He Ser 
160 185 190 

Glu Ala Ser Val Asn Ala Ala Leu Ala Glu Ala Ser Val Glu Ala Val 
195 200 205 

Gly Pro Lys Ser Leu Ser Trp Gly Pro Ser Pro Pro Thr His Pro Ala 
210 215 220 

Pro Thr His Gly Lys His Pro Ser Pro Val Pro Pro Ala Leu Asp Pro 
225 230 215 240 

Gly His Ser Ala Thr Ser Ser Thr Leu Gly Thr Thr Gly Ser Val Pro 
245 250 255 

Thr Ser Thr Asp 
260 



<210> 362 
<211> 155 
<212> PRT 

<213> Homo sapiens 
<400> 362 

Tyr Gly Cys Glu Lys 
1 5 

Met Glu Ala Val Val 
20 

He Phe Leu Ser Val 
35 

Asp Tyr Tie Asn Ala 
50 

He Pro Glu Leu He 
65 

Ser Leu His Trp Phe 
B5 



Thr Thr Glu Gly Gly 
10 

Phe Val Phe Ser Leu 
25 

Tyr Phe He He Thr 
40 

Arg Ser Cys Cys Ser 
55 

Gly Hi3 Thr He Val 
70 

He Phe Leu Leu Asn 
90 



Arg Arg Arg Arg Arg Arg 
15 



Leu Asp Cys Cys Ala Leu 
30 

Leu Ser Asp Leu Glu Cys 
45 

Lvs Leu Asn Lys Trp Val 
60 



Thr Val Leu Leu Leu Met 
75 80 

Leu Pro Val Ala Thr Trp 
95 
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Asn He Tyr Arg Tyr 
100 

Asp Pro Thr Glu He 
115 

Glu Ala Met He Lys 
130 

Leu Tyr Ser Met He 
145 



He Met Val Pro Ser Gly 
105 



His Asn Arg Gly Gin Leu 
120 



Leu Gly Phe His Leu Leu 
135 



Leu Ala Leu lie Asn Asp 
150 155 



Asn Met Gly Val Phe 
110 

Lys Ser His Met Lys 
125 

Cys Phe Phe Met Tyr 
140 



<210> 363 
<2II> 70 
<212> PRT 

<213> Homo sapiens 
<400> 363 

Ala Arg Ala Pro Ala Pro Ser Leu Pro Pro Leu Pro Ser Pro Ala Pro 
15 10 15 

Ala Leu Ala Pro Ala His Ser Leu Leu Gly Leu Leu Leu Gly Arg Met 
20 25 30 

Ser Gly Ser Ser Leu Pro Ser Ala Leu Ala Leu Ser Leu Leu Leu Val 
35 40 45 

Ser Gly Ser Leu Leu Pro Gly Pro Gly Ala Ala Gin Asn Val Arg Val 
50 55 60 

Gin Ser Gly Gin Asp Gin 
65 70 



<210> 364 

<211> 56 

<212> PRT 

<213> Homo sapiens 

<400> 364 

Gly Thr Ser Lys Asp Cys Val Leu Tyr Ala Phe Leu Asp Pro Gly Met 
15 10 15 

Ala Val Pro Leu Phe Leu Tyr He Phe Thr Leu Leu Pro Leu Leu Pro 
20 25 30 

Phe Leu Leu Ser Leu cys Phe Ser Pro Leu Thr Val Lys Arg ser Ser 
35 40 45 



Ser Ser Glu Ser Lys Ser Ser Leu 
50 55 
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Applicants or aeem's tile 
reference number 



P2031PCT 



| International appliciu ion 



Unassigned 



INDICATIONS RELATING TO A DEPOSITED .MICROORGANISM 

(PCTRule Ubisi 



RK'D 1 8 AUG 1999 



A. The indications nude below relate to the microorganism referred 10 in die description 
onpage 260 | ine WA 



WIPO 



PCT 



a IDEIVTTFICAnON OF DEPOSIT 



Further deposits are identified on an idduionaJ sheet f~] 



Naracufueposiuiry institution American type Culture Collection 



Address of depositary institution {including ponai code and counrryf 

10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



Dole of deposit 



July 27. 1998 



Accession Number 



203069 



C ADDITIONAL INDICATIONS Ucai* blank if tat applicable) This information is conunuedon an additional sheet Q 



a DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not fordidesignutedStamt 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism wHl be made available until trie publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28(4) EPC). 



E. SEPARATE FURNISHING OF TNOlCATlOTiSUtave blank if not appiicabM 



The indications listed below will be submitted to the International Bureau Jnier (speafv iht tenrrm nantrt of iV intiauiaa ce 'Acemtat 
Maxtor of Orpoat ) 




Form PCT/RO/I34 (July 1992) 



Hot International B urcau use only 



"53. ^ec* was received by the Imenuuional Bureau on: 

_^ 18 AUGUST 1999 



Authorized offta 



PCT/USW/I7130 



CANADA 

The applicant requests that until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform the 
International Bureau accordingly before completion of technical preparations for publication 
of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Reguiations), or has been finally decided 
upon by the National Board of Patents and RegisUatiou without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 



PCT/US99/17130 



DENMARK 

The applicant hereby requests that, until the application lias been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant any request made by a tod party for the furnishi ng of 
a-samplershalHndieale the expert to be~used. That expert may be any person entered on alist 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected tn an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT7RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F(l ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the Netherlands, 
whichever of the two dates occurs earlier. 
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Applicant'* or agent's file otma e»/~ r I International applicant); 

reference number FZ031PGT Ltnassigned 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bis) 



A. The indications made below relate to the microorganism referred to in the description 
onpnge 2*3 .tine ^ 



B. IDENTIFICATIONOFDEPOSrr Further deposits are identified on an additional sheet | [ 



^Ticoidcpuuiaryinstitaiion American Type Culture Collection 



Address of depositary institution t including postal rode and country) 

10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Dale of deposit 



June 11, 1998 



Accession Number 



209965 



C ADDITIONAL INDIC ATI O'NSi leave blank if not appitcablti This information is continued on an additional iheet 



D. DESIG NA TED STATES FO R WHICH INDICATIO NS ARE MA D E Of the indications are not tor ell deiignaud Sana) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28(4) EPC). 



E. SEPARATE FURNISHING O FIND! CATIONS (leavebianiifttotapplicablei 



The indications listed below will be submitted to the international Bureau later iipt^ At ^tivwi twain m^'a^ksnonse.^ 
" — L - of Deposit - ) 



For receiving Office useoniy 




For Internationa I Bureau use only 



i I This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RQ/134 (July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform the 
International Bureau accordingly before completion of technical preparations for publication 
of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prioT to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shali only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is marie 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing.of 
a sample siTaii indicate theTexpert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only he effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/l 34 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been tiled by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the Netherlands, 
whichever of the two dates occurs earlier. 
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Applicant's or agent 5 tile 
reference number 



PZ031PCT 



I International applieattoi 



Unassigned 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRule \lbis) 



A. The indications made below relate to the microorgonism referred to in the description 



on page 



. line 



B. D3EM1FICATIONOFDEPOSIT 



Further deposits lire identified on an additional sheet f""j 



Naracofocposiuiryinsrirutton 1 American Type Culture Collection 



Address of depositary institution (including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



Date of deposit 



June 26, 1098 



Accession Number 



203027 



C ADDITIONAL LSDlCXTlOTiSdeavtolani if not applicable) This information is conn nued on an tdditionaJ sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (ihhc indications are not for all designated States) 



Europe 

tn respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28(4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS t leave blankif not applicable I 



T he tnd icstiCKU listed below will be submitted to the international Bureau later Isprcifr the gmrrul naw v{ the mhcancas eg.. 'Aaasm 
{timber of Deposit 'i 



For receiving Office use only 



This sheet was received with the international application 



Authonzed officer 




r^Hfns 



For International Bureau use only 



1 I This sheet wai received byihe International Bureau on: 



Authorized officer 



Form PCT/RO/1J4 (July 1992) 



PCI7US99fl7130 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform the 
International Bureau accordingly before completion of technical preparations for publication 
of the international application. 

NORWAY 

The applicant hereby requests that the application has been (aid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognised experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this efTect shall he filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made bya third piarty for the furnishing of 
a sample shall indicate the expert to beused. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with Lhe International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 IF(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this efTect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the Netherlands, 
whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PZ031PCT 



| International applicanot 



Unassorted 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRuIe \3bis) 



A_ The indications mode below relate to the microorganism re tared to in the description 
on page 253 WA 



& IDENTIFICATION OFDEPOSIT 



Further deposits are identified on on additional sheet |""| 



NiiTteofucpisiUo insiimuon American Type Curiure Co iiection 



Address of depositary institution (including postal code and country) 

10801 University Boulevard 
Manassas. Virginia 20110-2209 
United States of America 



Date of deposit 



Jury 27, 1906 



Accession Number 



203071 



C ADDITIONAL fNOtC&T10NS( tm-t blank tfMotappikabU) T1u« in fornmuon is conutiu^ on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADEiiftheindiceiumj arc natforali designated Smut) 



Europe 

tn respect to those designations in which a European Patent is sought a sample of the deposited 
mtcroorganism will be made available until the publication of the mention of the grant of the European patent 
or untU the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 26(4) EPC). 



E. SEPARATE FURNISHINGOF INDICATIONS HrawAlaiU^mNtv'pucob^) 



The indications listed below will be submitted to the International Bureau later ispeafyfa^n*nmirtc(dxmd3caa£*uc.g, "/ 
Number of Depoiu') 



For receiving Office use only 




For International Bureau use only 



This sheet was received by the Intermit onal Bureau on: 



A uthonzed officer 



Font! PCT/RQ/134 (July 1992) 



PCT/US99/17130 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform the 
International Bureau accordingly before completion of technical preparations for publication 
of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent" 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. if such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

Trie applicant hereby requests that die furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed hy the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has beenfiled by the applicant, any ^request made b y a_third.narty_for thR.fnrnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the Netherlands, 
whichever of the two dates occurs earlier. 
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In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism wEU be made available until the publication of the mention of the grant of the European patent 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform the 
International Bureau accordingly before completion of technical preparations for publication 
of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent * 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furn ishing of 
a sampie shail indicate~the~expert to~be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected.to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume 1 of the PCT 
Applicant's Guide), If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(l) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the Netherlands, 
whichever of the two dates occurs earlier. 
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